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Request Number 01

Jacobs Engineering Group
Enbneering Information Request -'I'WRS EIS

Requested By: David Serot

Phone Number: 375-3055

Date: 12/12/94

Fax Number

Requested Information: Please provide the equivalent number of MEN per calendar year for

each alternate Subdivide the alternates into const opr D&D. and M&M phases and

provide information by the labor cateaotv

Need Date: 12/13/94

Response: See attached: 1) Minimal Pretreatment Waste Retrieval Transfer 2) Minimal

Pretreatment 3) TPA Waste Retrieval Transfer 4) TPA

Data Source/Accuracy: Data sources were the Rev A(draft) issues for the TPA Minimum

Pretreatment and Waste Recoverv and Transfer enaineerino packaaes. The remainine

alternatives have not been issued Substantial revisions to all numbers are expected

Prepared By: Jim Good '

Concurrence^^^f^.^i^ i ^l.F^/
Marc Nelson - Deputy Project Manager

Date Sent/Faxed: lc^),;u /-9-L2

The data in the sources will be revised.

cnginleninfrq.01



MEIYSORANDYJIM

TO: Dave Murray

FROM: Jim Goodw^ts^

December 20, 1994
94-JG-002

SUBJECT: MANPOWER REQL11REiVSEi`iT TABLES

Dr. Serot has recently requested information on manpower requirements for the various TWRS
Alternatives. The attached tables are our reply.

Dr. Serot's initial request was for the equivalent number of men by the fiscal year for each
alternative. He also wanted to discuss further breakdown of the manpower by administrative
workers, trades, operators, etc.

After some initial discussion on what data had been requested from WHC, he decided that he could
work with the equivalent number of men by the calendar year. The work classifications'available

in the engineering packages are exempt and non-exempt and radiation and non-radiation workers.

We found much of the information requested for the Minimal Pretreatment, TPA, and the Retrieval

and Transfer Waste engineering packages distributed among several tables and footnotes in those
packages. There was so little information on manhours supplied in the engineering packages for
the other alternatives that we agreed to defer our reply to his request until more information was
made available.

When we attempted to validate the data in the tables we found that we could not trace most of the
data to the appendix and that the development of the data in the appendix could not be followed.
It may be correct, but the logic was not explained clearly enough to be usable. In addition we have
questions about wage rates as high as $85 per hour which were used to develop manhours from the
capital estimate and why only some sections of the capital estimate were used. Our conclusion after
this exercise was that we cannot validate the tables. In another discussion with Dr. Serot we agreed
that we would provide information from the tables without Jacobs comment on the quality of the
data. Dr. Serot will use the data to test run his program and Jacobs will provide better data when
it becomes available.

Specific information that we need in order to certify that the data Jacobs provides to our team
members is reasonable and appropriate follow.

JcufFU0.002112.3



Complete staffing tables should appear in the appendix to the engineering data packages in
sufficient detail to allow Jacobs to see that all of the functions of TWRS are staffed and do
not overlap. The staffing tables should demonstrate a full staff for a freestandin, TWRS
program from waste recovery to

site monitoring and maintenance after disposal or the delivery to Yucca Mt. -'includin,

administrative personnel. A more stai.-htforward presentation of cost (than that provided

in the present appendix) would simply extend this table with projected wages.

2. Jacobs needs WT-IC's estimate of the distribution of this staff by the calendar year for each
Alternative.

3. While it need not be included in an appendix, Jacobs needs a complete capital estimate for
each Alternative. A R.O.M. estimate is acceptable, but it must include the entire project
as described above.

4. We need a definition of what will be done to D&D the facilities which were constructed or
used by each Alternative as well as a reasonably developed cost for doing it.

5. We have two annual manhour distributions for Waste Recovery & Treatment. The first
Jacobs derived from Table 6-2 to be consistent with the other tables. The second is a figure
on page B-9 of the appendix (8-10 for Minimal Pretreatment). The second appears to have
the more realistic manhour distribution, but the hours total to approximately twice the first
table. This is for WHC's information for comment on their draft issue. We need the next
issues to be internally consistent

6. We also have two values for the number of working hours in a year which have been used
by WHC, 2000 hours per year and 1836 hours per year. WHC must resolve.

WHC needs to include this information in all of the Alternatives, and to develop the alternatives
to parallel, consistent packages. But, because this (possibly incorrect) information has been
provided to one of our teaming. partners we need a specific reply to each of these points to ensure
that the earlier information which we provided is corrected.

cc: D. Serot, ASI
Project File

Attachments: Manpower Requirement Tables

JGlMc1.fO.002112.3



TPA; WASTE RETRIEVAL AND TRANSFER

CONSTRUCTION PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHWRS AND SCHEDULE FROM THE HINIHAL PRETREATMENT SECTION OF THE REV A DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE
REV 0 Dec 14, 1994 JWG

YEAR (NOTE 1) 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017Y. Hit EXPENDED PER YR, DESIGN (NOTE 5) 5% 10% 10% 10Y. 10% 70X 10% 10Y. .5% 4X 3%. 2% 2Y. 2% 2% 1Y. 1Y. 1% i/. 1X 100X
Y. HII EXPENDED PER YR, CONST. (NOTE 5) 3% 4% 5% 6% 7Y. 6% 6% 6% 6% 6% 6% 6% 6% 6% 6'/. 5% 4Y. 3% 2% 1X 100Y.

EOUIV '

TOTAL TOTAL

H11 HAH*YR------------------------------------- --------------- EQUIVALENT MEN --_--_--__----_.
TOTAL_______________________________

(NOTE 2)(NOTE 3) (NOTE 6)

DESIGN & ENGR 6,000,000 3,268 163 327 327 327 327 327 327 327 163 131 98 65 65 65 65 33 33 33 33 33 3,260

CONSTRUCTION

RAD WORKER 600,000 327 10 13 16 20 23 20 20 20 20 20 20 20 20 20 20 16 13 10 7 3 327

NONRADIATION WORKER 15,000,000 8,170 245 327 408 490 572 490 490 490 490 490 490 490 490 490 490 408 327 245 163 8Z 8,170

SUPERVISORY 2,000,000 1,089 33 44 54 65 76 65 65 65 65 65 65 65 65 65 65 54 44 33 22 11 1,089

TOTAL 23,600,000 12,854 451 710 806 902 998 902 902 902 739 706 673 641 641 641 641 512 416 320 224 129 12,854

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. TOTAL HANHWRS FROM TABLE 6-8

3. THE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). VIIC NEEDS TO MAKE A GLOBAL DECISION.
1836 HANIIWRS PER YEAR FROM PAGE B-8

4. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY THAT THESE HANHWR ESTIMATES ARE COMPLETE.
5. TIIE MANIIWR DISTRIBUTION IS BY JEG. WE NEED THIS INFO FROM VIIC

6. GENERAL CALCULATION: (EQIVALENT TOTAL HAN YR) X(Y. EXPENDED PER YEAR)
7. INCLUDES UNDERGRWND BARRIERS

TPA WRT CONST MH



1PA; NASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE

ESTIMATED OY JACOBS USING HANIIWRS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF TIIE WASTE RETRIEVAL AND TRANSFER PACKAGE
REV 0 Dec 14, 1994 JWG

YEAR ( NOTE 1) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 201D 2019 2020 2021 2022
8 HII EXPENDED PER YR (NOTE 5) 3% 3Y. 37. 4% 4% 4% 4% 4X 4% 4X 4% 4X 47. 4% 4% 4K 4X 4% 47 4% 4% 41

EQUIV

TOTAL TOTAL

HN HAN"YR .................................................... EQUIVALENT MEN ..._.__......._._..._...............

(IIOTE 2)(110TE 3) (NOTE 6)

HONEXEHPT -

AAD WORKER 35,000,000 19,063 572 572 572 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763

IIONBAD WORKER 12,000,000 6,536 196 196 196 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261

EXEMPT

RAD WORKER 6,000,000 3,268 90 98 98 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131

:, NONRAD WORKER 14,000,000 7,625 229 229 229 305 305 305 305 305 305 305 305 305 305 .'305 305 305 305 305 305 305 305 305

TOTAL 67,000,000 36,492 1,095 1,095 1,095 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 -1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. TOTAL HANIIWRS FROM TABLE 6-2

3. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). WHC NEEDS TO MAKE A GLOBAL DECISION.
1836 HANIIWRS IN A YEAR FROM PAGE 0-8

4. WE NEED TO SEE TIIE STAFFINGTAOLES TO VERIFY THAT THESE HANIIWR ESTIMATES ARE COMPLETE.

5. HANIIWR OISTRIOUTION ESTIMATED BY JACOOS. WE NEED THIS INFO FROM WHC
6. GENERAL CALCULATION: (EOIVALEHT TOTAL HAN YR) X(Y. EXPEIIDED PER YEAR)

TPA WRT OPR MH



2023 2024 2025 2026 2027

3% 3% 3% 3Y. 37. 100%

TOTAL

572 572 572 572 572 19.063

196 196 196 196 196 6,536

98 90 98 98 98 3,260

229 229 229 229 229 7,625

1,095 1,095 1,095 1,095 1,095 36,492

TPA WRT OPR MH



TPA

CONSTRUCTION PERSONNEL ESTIMATE

ESTIMATED OY JACOBS USING IIWRS AND SCHEDULE FROM REV A DRAFT OF TIIE TPA ENGINEERING PACKAGE

REV 0 Dec 14, 1994 JWG

YEAR (NOTE 1) 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
% HII EXPENDED PER YR, DESIGN (NOTE 5) 15% 20Y. 30'/. 20% 5% 2% 2% 2% 2% 1% 1% 1007
% HII EXPENDED PER YR, CONST. (NOTE 5) 3% 6'/. 7% 9% 10% 12X 147. 16% 10% OX 5% 100'/.

EOUIV

TOTAL TOTAL

MII MAN•YR -------------------------- EQUIVALENT HEN -------------------- ------------- TOTAL

(NOTE 2)(NOTE 3) (NOTE 6)

DESIGN & ENGR 10,000,000 5000 750 1000 1500 1000 250 100 100 100 100 50 50 5,000

CONSTRUCTION -

NONRADIATION UORKER 24,000,000 12000 360 720 840 1080 1200 1440 1680 1920 1200 960 600 12,000

SUPERVISORY 5,600,000 2000 84 168 196 252 280 336 392 448 280 224 140 2,800

TOTAL 39,600,000 19,000 1,194 1,808 2,536 2,332 1,730 1,676 2,172 2,468 1,580 1,234 790 19,800

NOTES: 1. SCHEDULE FROM TABLE 10-24

2. TOTAL MANIIWRS FROM TABLE 10-10

3. TIIE NUMBER OF MAN YEARS ARE AT VARIAIICE BETWEEN TIIE WASTE RETRIEVAL AND TPA (2000 vs 1836).
UIIC NEEDS TO MAE A GLOBAL DECISION

2000 HANIIWRS IN A YEAR, FROM TABLE 10-2

4. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY TIIAT TIIESE MANIIWR ESTIMAT ES ARE COMPLET E.

5. TIIE MANIIWR DISTRIOUTION IS BY JEG. WE NEED TIIIS INFO FROM UIIC

6. GENERAL CALCULATION: (EOIVALENT TOTAL MAN YR) X(X EXPEND ED PER YEAR)

TPA CONST All



TPA

OPERATING PERSONNEL ESTIMATE

ESTIMATED OY JACOBS USING MANIIOURS AND SCHEDULE FROM THE REV A DRAFT OF TIIE TPA PACKAGE

NOTE TIIAT THE CALCULATIONS ARE BASED ON MANIIOURS PER YEAR AND NOT TOTAL MANIIOURS

REV 0 Dec 16, 1994 JWG

YEAR ( NOTE 1) 2004 2005 2006 2007 2000 2009 2010 2011 2012 2013 2014 2015 2016 2017 2010 2019 2020 2021 2022 2023 2024 2025 2026 2027 2020
X MII OF MATURE YEAR ( NOTE 6) 20Y. 40X 60Y. 80X 1007 100Y. 100% 100% 100Y. 100X 1001 100X 1007. 100Y, 100% 100X 1007 100Y. 100X 100X 1007 OOX 60% 40X 20%

TOTAL EOUIV

MII/YR MEN/YR -----------

(NOTE 2)(NOTE 4)

--------------- EQUIVALENT MEN

(NOTE 7)
---------------------------- TOTAL

NONC•XEMPT

RAD WORKER 030,000 415 03 166 249 332 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 332 249 166 03 0,715

NOIIRAD WORKER 120,000 60 12 24 36 40 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 48 36 24 12 1,260

RAD WORKER 440,000 220 44 00 132 176 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 176 132 00 44 4,620

NOFRAD WORKER 50,000 29 6 12 17 23 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 23 17 12 6 609

TOTAL 1,448,000 724 145 290 434 579 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 579 434 290 145 15,204

NOTES: 1. SCIIEOULE FROM TABLE 10-24

2. FUNIIOURS PER YEAR FROM TABLE 10-3

3. TIIE MANIIOURS PER YEAR FROM TABLE 10-3 IS ASSUMMED TO BE A MATURE YEAR
4. TIIE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA ( 2000 vs 1836). WIIC NEEDS TO MAKE A GLOOAL DECISIOI I.

2000 MA111IGURS IN A YEAR, FROM TABLE 10-2

5. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY TH AT TII ESE MANIIOUR ESTIMATES ARE COMPLETE.

6. MANIIOUR DISTRIOURIION ESTIMATED BY JACOBS. WE NEED TNIS INFO FROM WHO
7. GENERAL CALCULATION: ( EQIVALENT TOTAL MAN YR) X (X EXPEIID ED PER YEAR)

TPA OPR MH



TPA; WASTE RETRIEVAL AND TRANSFER .

DECONTAMINATING AND DECOMISSIONING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING HAHIIOURS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF TIIE WASTE RETRIEVAL AND TRANSFER PACKAGE
REV 0 Dcc 16, 1994 JUG

YEAR (NOTE 1) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
X HII EXPENDED PER YEAR (NOTE 5) 57. 5Y. 57. 5% 6Y. 6Y. 6% 6% 6X 6X 6% 67. 67 6X 5Y. 57 5X 5X 1007

TOTAL EOUIV

HH HEH"YR -------- EQUIVALENT NEN ------------- TOTAL
(NOTE 4)(NOTE 2) (NOTE 6)

DdD LABOR 9,810,000 5,343 267 267 267 267 321 321 321 321 321 321 321 321 321 321 267 267 267 267 5,343

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. THE NUMBER OF NAN YEARS ARE AT VARIANCE BETWEEN TIIE WASTE RETRIEVAL AND TPA (2000 vs 1836).
VIIC NEEDS TO HAKE A GLOBAL DECISION

1836 HAN HOURS IN A YEAR FROM FOOTNOTES FOR PAGE 8-8

3. WE NEED TO SEE THE STAFFING TABLES TO VERIFY IF THESE HANNWR ESTIMATES ARE COMPLETE.
4. FOOTNOTES FOR TABLE 6-21 SPECIFY THE FOLLOWING LABOR COSTS FOR DdD:

30 X OF CAPITAL (EX CONTINGENCY); TABLE 6-17

NOTE THE BASIS IS DIFFERENT THAN THE TPA PROCESS ASSUMPTION. THREE YEARS OF OPERATING LABOR IS NOT INCLUDED
JACODS ASSUMES TIUT CAPITAL IS 60Y. LABOR AND THAT TIIE LABOR RATE IS 60 S/IIR.

30X OF CAPITAL AT 60X LABOR, MILLIONS 30Y. X 3,270 X 60% = $589
TOTAL LABOR IIWRS AT 60 S/IIR 9810000

5. HANIIWR OISTRIOURIION ESTIMATED BY JACOBS. WE HEED TIIIS INFO FROM WHC

6. GENERAL CALCULATION: (EQIVALEHT TOTAL HAH YR) X(Y. EXPENDED PER YEAR)

7. DdD SCOPE IS UNDEFINED AND COST ESTIMATES ARE A WAG. UIIC TO RESOLVE

TPA WRT D&D MH



TPA; WASTE RETRIEVAL AND TRANSFER

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

ESTIMATED OY JACOOS USING HANIIWRS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF TIIE WASTE RETRIEVAL AND TRANSFER PACKAGE

REV 0 Dec 14, 1994 JWG

YEAR (NOTE 1) 0 1 2 3 4 5 6 7 8 9 10 94 95 96 97 98 99 100

EOUIV

H11 HEN/YR -------- EOUIVALENT MEN

(NOTE 2)(NOTE 3) (NOTE 4)

NONEXEHPT

RAO WORKER 0 0

NONRAD WORKER 0 0

EXEHPT

RAD WORKER 0 0

TOTAL 0 0

NOTE: 1. THERE IS NO SCHEDULE FOR THIS PIIASE

TOTAL

0

2. THERE IS A HANIIOUR CHART, 6-13, BUT NO NOURS ARE ENTERED

3. THE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). NIIC NEEDS TO HAKE A GLOBAL DECIS

1836 HAHIIWRS IN A YEAR FROM PAGE 8-8

4. GENERAL CALCULATION: (EDIVALEHT TOTAL HA11 YR) X(% EXPENDED PER YEAR)

TPA WRT M&M MH



TPA

DECONTAMINATING AND DECOMISSIONING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING HANIIWRS AND SCHEDULE FROM THE REV A DRAFT OF THE TPA PACKAGE

REV 0 Dec 16, 1994 JNG

YEAR (NOTE 1) 2028 2029 2030 2031 2032 2033

Y H11 EXPENDED PER YEAR (NOTE 5) 10Y 187 26Y. 267 15% 5Y. 100Y

TOTAL EOUIV

H11 MEN-YR -------- EQUIVALENT MEN -------------

(NOTE 4)(HOTE 2) (NOTE 6)

DdD LABOR 14,340,000 7,170 717 1291 1864 1864 1076 359 7,170

NOTES: 1. SCHEDULE FROM TABLE 10-24

2. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 183

2000 HAN HOURS IH A YEAR FROM FOOTNOTES FOR TABLE 10-2

3. WE NEED TO SEE THE STAFFING TABLES TO VERIFY IF THESE MAHNWR ESTIMATES ARE COMPLETE.

4. FOOTNOTES FOR TABLE 10-19 SPECIFY THE FOLLOWING COSTS FOR DdD:

TIIREE YEARS OF OPERATIONAL LABOR COSTS; FROM TABLE 10.21

30 Y. OF CAPITAL (EX CONTINGENCY); TABLE 10.19

JACOBS ASSUMES TIIAT CAPITAL IS 607. LABOR AND THAT THE LABOR RATE IS 60 S/IIR.

THREE YEARS OF OPERATIONAL LABOR COSTS, MILLION 3 X 72 = S216
30Y. OF CAPITAL AT 60Y. LABOR, MILLIONS 30% X 3,580 X 60% = S644

TOTAL LABOR COST, MILLIONS S860

TOTAL LABOR HOURS AT 60 S/HR 14,340,000

5. HANIIWR DISTRIBURIION ESTIMATED BY JACOBS. WE HEED THIS INFO FROM WIIC

6. GENERAL CALCULATION: (EOIVALENT TOTAL HAN YR) X(Y. EXPENDED PER YEAR)

7. DdD SCOPE IS UNDEFINED AND COST ESTIMATES ARE A WAG. WIIC TO RESOLVE

TPA D&D MH



TPA

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

ESTIMATED DY JACOBS USING HANIIWRS AND SCHEDULE FROM THE REV A DRAFT OF THE TPA PACKAGE

NOTE TIIAT THE CALCULATIONS ARE BASED ON MANIIWRS PER YEAR AND NOT TOTAL MANIIWRS

REV 0 Dec 16, 1994 JWG

YEAR (NOTE 1) 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054

NONEXEMPT

RAD WORKER

IIOIIRAD WORKER

EXEMPT

RAO WORKER

TOTAL

EOUIV

H11/YR MEN/YR -------- EOUIVALENT HE11 -------------------------------------------------------

(NOTE 2) (NOTE 3) (NOTE 6)

16,000 8 B 0 0 0 0 8 0 0 0 8 8 0 0 8 0 0 8 8 0 0 0 0 0 0 8 0 8

2,000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2,000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

20,000 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

NOTES: 1. SCHEDULE FROM TABLE 10-24

2. MANIIWRS PER YEAR FROM TABLE 10-15

3. TIIE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). VIIC NEEDS TO HAKE A GLOOAL DECISI011-
2000 HANIIWRS IN A YEAR, FROM TABLE 10-2

4. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY THAT THESE HANIIWR ESTIMATES ARE COMPLETE.

5. MAIIIIWR DISTRIOUR110l1 ESTIMATED BY JACOBS. WE NEED TIIIS INFO FROM UIIC

6. GENERAL CALCULATION:(EDIVALENT TOTAL MAN YR) X(L EXPENDED PER YEAR)

TPA M&M MI-I
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TPA M&M MH



2125 2126 2127 2128

----- TOTAL

8 0 8 0 808

1 1 1 1 101

1 1 1 1 101

10 10 10 10 1,010

TPA M&M MH



MINIMAL PRETREATMENT; WASTE RETRIEVAL AND TRANSFER

CONSTRUCTION PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANIIWRS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF THE REV A DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE

YEAR (NOTE 1) 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Y. HII EXPENDED PER YR, DESIGN (NOTE 5) 5Y. 10% lox 10% 10Y. 10X 10% 10Y. 5% 4% 3% 2% 2% 2% 2% 1'/. 1% 1% 1% 1Y. 100X
% MH EXPENDED PER YR, CONST. (NOTE S) 3'/. 4'/. 5% 6'/. 7% 6% 6% 6% 6'/. 6'/. 6% 6'/. 6'/. 6'/. 6% 5'/. 4% 3'/. 2% 17. 100X

EQUIV

TOTAL TOTAL

MR HAN•YR---------------------------------------------------- EQUIVALENT HEN ----------------------------------------------- TOTAL
(NOTE 2)(NOTE 3)

DESIGN & ENGR 6,000,000 3,268 163 327 327 327 327 327 327 327 163 131 98 65 65 65 65 33 33 33 33 33 3,268

CONSTRUCTION

RAD WORKER 600,000 327 10 13 16 20 23 20 20 20 20 20 20 20 20 20 20 16 13 10 7 3 327

NONRADIATION WORKER 15,000,000 8,170 245 327 408 490 572 490 490 490 490 490 490 490 490 490 490 408 327 245 163 82 8,170

SUPERVISORY 2,000,000 1,089 33 44 54 65 76 65 65 65 65 65 65 65 65 65 65 54 44 33 22 11 1,089

TOTAL 23,600,000 12,854 451 710 806 902 998 902 902 902 739 706 673 641 641 641 641 512 416 320 224 129 12,054

NOTES: 1. SCHEDULE FROH TABLE 6-22

2. TOTAL HANHWRS FROM TABLE 6-8

3. THE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). WHC NEEDS TO HAKE A GLOBAL DECISION.
1836 MANHOURS PER YEAR FROM PACE 0•8

4. WE NEED TO SEE THE STAFFING TABLES.TO VERIFY THAT THESE MANHOUR ESTIMATES ARE COMPLETE.

5. TIIE MANHOUR DISTRIBUTION IS BY JEG. WE NEED TIIIS INFO FROM UIIC

6. INCLUDES UNDERGROUND BARRIERS

MIN PRE WRT CONST MH



RINIMAL PRETREATMENT; UASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE

ESTIMATED OY JACOBS USING MANHOURS AND SCI(EOULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF TIIE WASTE RETRIEVAL AND TRANSFER PACKAGE

YEAR ( NOTE 1) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2010
Y. MII EXPENDED PER YR ( NOTE 5) 3'/. 4'/. 5% 6% 7% T/. 7Y. 77. 6% 6% 6% 67. 6% 6% 6% 5% 4% 3% 100%

EOUIV

TOTAL TOTAL

MII MAN•YR---------------------------------------------------- EOUIVALENT MEN ------------------------------------ TOTAL
(NOTE 2)(NOTE 3)

NONEXEMPT

RAO WORKER 33,000,000 17,974 539 719 899 1078 1258 1258 1258 1258 1078 1078 1078 1078 1070 1078 1078 899 719 539 17.974

HONRAD WORKER 12,000,000 6,536 196 261 327 392 458 458 458 458 392 392 392 392 392 392 392 327 261 196 6,536

EXEMPT

RAD WORKER 5,000,000 2,723 82 109 136 163 191 191 191 191 163 163 163 163 163 163 163 136 109 02 2,723

NDNRAD WORKER 13,000,000 7,001 212 203 354 425 496 496 496 496 425 425 425 425 425 425 425 354 283 212 7,001

TOTAL 63,000,000 34,314 1,029 1,373 1,716 2,059 2,402 2,402 2,402 2,402 2,059 2,059 2,059 2,059 2,059 2,059 2,059 1,716 1,373 1,029 34,314

NOTES: I. SCHEDULE FROM TABLE 6-22

2. TOTAL MANIIIX)RS FROM TAOLE 6-2

3. TIIE NUMBER DF MA11 YEARS ARE AT VARIANCE BETWEEN TIIE WASTE RETRIEVAL AND TPA (2000 vs 1836). WIIC NEEDS TO MAKE A GLOBAL DECI51011.

1836 MAHIIOURS IN A YEAR FROM PAGE 0-8

4. WE NEED TO SEE THE STAFFING TAOLES TO VERIFY THAT THESE MANIIOUR ESTIMATES ARE COMPLETE.

5. MANIIOUR DISTRIBUTION ESTIMATED BY JACODS. WE NEED THIS IIlFO FROM VIIC

MIN PRE WRT OPR MH



MINIMAL PRETREATMENT; WASTE RETRIEVAL AND TRANSFER

DECOIITAHINATING AND OECOMISSIOIIING PERSONNEL ESTIMATE

ESTIHATEO BY JACOBS USING HANIIWRS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACK

YEAR ( IIOTE 1) 2012 2013 2014 2015 2016 2017 2010 2019 2020
X HII EXPENDED PER YEAR (NOTE 5) 5% 10% 15X 15% 15% 14X 10X 10% 6% 1007.

TOTAL EOUIV

HII HEN•YR -------- EOUIVALEIIT MEN ------------- TOTAL

(NOTE 4)(HOTE 2)

DLD LABOR 9,810,000 5,343 267 534 001 801 801 740 534 534 321 5,343

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. THE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN TIIE WASTE RETRIEVAL AND TPA ( 2000 vs 1836).

VIIC NEEDS TO HAKE A GLOBAL DECISION

1836 MAN IIWRS IN A YEAR FROM FOOTNOTES FOR PAGE 0-0

3. WE NEED TO SEE THE STAFFING TABLES TO VERIFY IF THESE HANHWR ESTIMATES ARE COMPLETE.
4. FOOTNOTES FOR TABLE 6-21 SPECIFY THE FOLLOWING LABOR COSTS FOR D&D:

30 Y. OF CAPITAL ( EX CONTINGENCY); TABLE 6-17

NOTE TIIE BASIS IS DIFFERENT THAN THE MINIMAL PRETREATMENT PROCESS ASSUMPTION. THREE YEARS OF OPERATING LABOR IS NOT INCL

JACOBS ASSUMES TIIAT CAPITAL IS 60X LABOR AND THAT THE LABOR RATE IS 60 S/IIR.

30X OF CAPITAL AT 60% LABOR, MILLIONS 307 X 3,270 X 60X = 5589

TOTAL LABOR IIWRS AT 60 S/HR 9,810,000

5. HANIIWR DISTRIOURIION ESTIMATED BY JACOBS. WE NEED THIS INFO FROM UHC

6. DLD SCOPE IS U1IDEFINED AND COST ESTIMATES ARE A WAG. UIIC TO RESOLVE

MIN PRD WRT D&D MH



MINIMAL PRETREATMENT; VASTE RETRIEVAL AND TRANSFER

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

ESTIMATED DY JACOOS USING HANIIWRS AND SCIIEDULE FROM THE MINIMAL PRETREATMENT SECTION OF TIIE REV A DRAFT OF TIIE 4ASTE RETRIEVAL AND TRANSFER PACKAGE

YEAR (NOTE 1) 0 1 2 3 4 5 6 7 0 9 10 11 12 13 14 15 16 17 10 19 20

EOUIV

H11 HE11/YR -------- EQUIVALENT MEN

(NOTE 2)(NOTE 3)

NONEXEMPT

RAD WORKER

NOIIRAD WORKER

EXEMPT

RAD WORKER

TOTAL

TOTAL

0 0 0

0 0

0 0

0 0

NOTE: 1. THERE IS NO SCHEDULE FOR THIS PHASE

2. THERE IS A HANIIWR CHART, 6-13, BUT NO HWRS ARE ENTERED •

3. TIIE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). NIIC NEEDS TO HAKE A CLODAL DEC15

1836 MANNWRS IN A YEAR FROM PAGE 0-8

MIN PRE WRT M&M MH



MINIMAL PRETREATMENT

CONSTRUCTION PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING HOURS AND SCIIEDULE FROM REV A DRAFT OF TIIE MINIMAL PRETREATMENT ENGINEERING PACKAGE

REV 0 Dec 21, 1994 JUG

YEAR (NOTE 1) 1997 1998 1999 2000 2001 2002

X HII EXPENDED PER YR, DESIGN (NOTE 5) 0%

X HII EXPENDED PER YR, CONST. (NOTE 5) 10% 15% 25% 25'/. 15% 10% 100'/.

EOUIV

TOTAL TOTAL

HII HAN"YR -------------------------- EOUIVALENT MEN TOTAL

(NOTE 2)(NOTE 3) (NOTE 6)

DESIGN L ENGR 0 0 0 0 0 0 0 0 0

CONSTRUCTION

EO/FAC INSTALL 15,400,000 7700 770 1,155 1,925 1,925 1,155 770 7,700

(PRIME CONTRACTOR)

SUBCONTRACT 11,800,000 5900 590 885 1,475 1,475 885 590 5,900

CONSTRUCTION MGMT 1,720,000 860 86 129 215 215 129 86 860

PROJECT MGMT 689,000 344.50 34 52 86 86 52 34 345

TOTAL 29,609,000 14,805 1,480 2,221 3,701 3,701 2,221 1,480 14,805

NOTES: 1. SCHEDULE FROM TABLE 7-23

2. TOTAL MANHOURS FROM TABLE 7-9

3. THE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN TIIE WASTE RETRIEVAL AND MINIMAL PRETREATMENT (2000 vs 1836)-

UIIC NEEDS TO MAE A GLOBAL DECISION

2000 MANIIGURS IN A YEAR, FROM TABLE 7-14

4. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY THAT THESE MANIIOUR ESTIMATES ARE COMPLETE.

5. THE HANIIOUR DISTRIBUTION IS BY JEG. WE NEED TIIIS INFO FROM IJIIC

6. GENERAL CALCULATION: (EOIVALENT TOTAL HAN YR) X(Y. EXPENDED PER YEAR)

MP CONST HII



MINIMAL PRETREATMENT

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING IIWRS AND SCHEDULE FROM REV A DRAFT OF THE MINIMAL PRETREATMENT ENGINEERING PACKAGE

REV 0 Dcc 15, 1994 JUG

YEAR ( NOTE 1) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

% MI OF MATURE YEAR ( NOTE 6) 20Y. 40% 60Y. 80'/. 100Y. 100'/. 100'/. 100'/. 100'/. 100'/. 100% 100'/. 100'/. 100'/. 100'/.

TOTAL EQUIV

MH/YR MEN/YR ----------------------------------------------------- EQUIVALENT MEN ----- TOTAL

(NOTE 2)(NOTE 4) (NOTE 7)

NONEXEMPT

RAD WORKER 506,000 253 51 101 152 202 253 253 253 253 253 253 253 253 253 253 253 3,289

NOHRAD WORKER 116,000 58 12 23 35 46 50 58 50 58 58 58 58 58 58 58 58 754

RAD WORKER 344,000 172 34 69 103 138 172 172 172 172 172 172 172 172 172 172 172 2,236

NONRAD WORKER 52,000 26 5 10 16 21 26 26 26 26 26 26 26 26 26 26 26 338

TOTAL 1,018,000 509 102 204 305 407 509 509 509 509 509 509 509 509 509 509 509 6,617

NOTES: 1. SCHEDULE FROM TABLE 7-23

2. MANHWRS PER YEAR FROM TABLE 7-3

3. THE MANIIWRS PER YEAR FROM TABLE 7-3 IS ASSUMED TO BE A MATURE YEAR

4. TIIE NUMBER OF HAN YEARS ARE AT VARIANCE BETWEEN TIIE WASTE RETRIEVAL AND MINIMAL PRETREATMENT (2000 vs 1836).

UIIC NEEDS TO MAKE A GLOBAL DECISION

2000 MANIIWRS IN A YEAR, FROM TABLE 7-14

5. WE NEED TO SEE THE STAFFING TABLES TO VERIFY THAT THESE HANIIWR ESTIMATES ARE COMPLETE.

6. HANIIWR DISTRIBUTION ESTIMATED OY JACOBS. WE NEED TIIIS INFO FROM UIIC

JACOBS ASSUMED A 20'/. PER YEAR MANPOWER BUILDUP ON STARTUP AND THAT THE FULL MANPOUER COMPONENT UOULO BE ABSORBED BY DtO UPON SIIUTDOUII

7. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

TPA OPR MH



MINIMAL PRETREATMENT

DECONTAMINATING AND DECOMMISSIONING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING IIOURS AND SCHEDULE FROM REV A DRAFT OF TIIE MINIMAL PRETREATMENT ENGINEERING PACKAGE

REV 0 Dec 16, 1994 JWG

YEAR (NOTE 1) 2019 2020 2021 2022 2023

X MII EXPENDED PER YEAR (NOTE 5) 15% 25Y. 30Y. 20% 10Y. 1007

TOTAL EQUIV

911 MEN'YR -------- EDUIVALENT MEN --------

(NOTE 4)(HOTE 2) (NOTE 6)

DdD LABOR 10, 427,000 5,214 782 1303 1564 1043 521 5,214

NOTES: 1. SCHEDULE FROM TABLE 7-23

2. TIIE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND MINIMAL PRETREATME)1

WIIC NEEDS TO HAKE A GLOBAL DECISION

2000 MAN IIWRS IN A YEAR FROM FOOTNOTES FOR TABLE 7-14

3. WE NEED TO SEE THE STAFFING TABLES TO VERIFY IF THESE MANIIIX)R ESTIMATES ARE COMPLETE.

4. FOOTNOTES FOR TABLE 7-18 SPECIFY TIIE FOLLOWING COSTS FOR DdD:

TIIREE YEARS OF OPERATIONAL LAOOR COSTS; FROM TABLE 7-20

30 Y. OF CAPITAL (EX CONTINGENCY); TABLE 7-19

JACOBS ASSUMES THAT CAPITAL IS 60% LABOR AND THAT TIIE LABOR RATE IS 60 S/HR.

THREE YEARS OF OPERATIONAL LABOR COSTS, MILLIONS 3 X 52 = $156

30X OF CAPITAL AT 60Y. LABOR, MILLIONS 30% X 2,609 X 60% = S470

TOTAL LABOR COST, MILLIONS $626

TOTAL LABOR IIOURS AT 60 S/IIR ' 10,427,000

5. MANIIOUR DISTRIOUTION ESTIMATED BY JACOBS. WE NEED TNIS INFO FROM WIIC

6. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(Y. EXPENDED PER YEAR)

7. DdD SCOPE IS UNDEFINED AND COST ESTIMATES ARE A WAG. WIIC TO RESOLVE

TPA D&D MH
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MINIMAL PRETREATMENT

MOIIITORIIIG AND MAINTEIIANCE PERSONNEL ESTIMATE

ESTIMATED DY JACOBS USING IIWRS AND SCHEDULE FROM REV A DRAFT OF THE MIIIIMAL PRETREATMENT ENGINEERING PACKAGE

NOTE TIIAT TIIE CALCULATIONS ARE BASED ON MANIIUJRS PER YEAR AND NOT TOTAL HANIIOURS

REV 0 Dec 15, 1994 JWG

YEAR (NOTE 1) 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

EOUIV

HN/YR HEN/YR - ---- --- EQUIVALENT MEN ------ ----- ------ ----- ---- ---- TOTAL

(NOTE 2) (NOTE 3) (NOTE 6)

NONEXEMPT

RAD WORKER 16,000 0 8 0 8 8 a a 8 8 8 a 8 88

IIONRAD UORKER 2,000 1 1 1 1 1 1 1 1 1 1 1 1 11

EXEMPT

RAD WORKER 2,000 1 1 1 1 1 1 1 1 1 1 1 1 11

TOTAL 20,000 10 10 10 10 10 10 10 10 10 10 10 10 110

NOTES: I. SCHEDULE FROM TABLE 7-23

2. HANIIOURS PER YEAR FROM TABLE 7-14

3. TIIE NUHDER OF HA11 YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND MINIMAL PRETREATMENT (2000 vs 1036). WIIC NEEDS TO MAKE A GLONAt

2000 MAHIIWRS IN A YEAR, FROM TABLE 7-14

4. WE NEED TO SEE TIIE STAFFING TABLES TO VERIFY THAT THESE HAIIIIIXJR ESTIMATES ARE COMPLETE.

5. HANIIC()R DISTRIBUTION ESTIMATED BY JACOBS. WE NEEO THIS INFO FROM NiC

6. GEIIERAL CALCULATI011: (EOIVALEIIT TOTAL MAN YR) X(X EXPENDED PER YEAR)

TPA M&M MH



Request Number 002

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Tirzo Gonzalez & Larry Dean

Phone Number: 946-7112

Date: 12/12/94

Fax Number: 943-6812

Request Information: Will need engineering drawings with "footprints" for first two

alternatives will also need all stagiga areas location and locations of other areas where ground

disturbances/impacts will occur at TWRS site.

Need Date: 1/6/95

Response: Attached maps and plot plans given to Larrv Dean and Tirzo Gonzalez. CAD file

will be transmitted when available from WHC

Data Source/Accuracy:

Prepared By: D. Murray & C. Henderson Date Sent/Faxed: 1/1/795

Concurrence: Marc Nelson AWU/i gz
Marc Nelson - Deputy Project Manager

engin1eninfrq.002
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MEMORANDUM

To: Arrie Bachrach 95-DM-001

From: Dave Murray
Date: January 18, 1995
Subject: ASI Meeting

During the January 17, 1995 meeting with Colin Henderson (JEG), Larry Dean (ASI), and Tirzo

Gonzalez (ASI), location of treatment facilities was discussed. Larry and Tirzo were given

copies of the following maps:

1. Figure A-5 Slurry Transfer Piping and Facilities Layout (Sheet 1 of 8)

2. Figure A-5 Slurry Transfer Piping and Facilities Layout (Sheet 2 of 8)

3. Figure A-5 Slurry Transfer Piping and Facilities Layout (Sheet 3 of 8)

4. Figure A-5 Slurry Transfer Piping and Facilities Layout (Sheet 4 of 8)

5. Figure A-5 Slurry Transfer Piping and Facilities Layout (Sheet 5 of 8)

6. Figure A-6 Slurry Transfer Piping and Facilities Layout (Sheet 6 of 8)

7. Figure A-7 Slurry Transfer Piping and Facilities Layout (Sheet 7 of 8)

8. Figure A-8 Slurry Transfer Piping and Facilities Layout (Sheet 8 of 8)

9. Figure 2-3 Site Plan (No Pretreatment)

10. Figure 5-2 Disturbed Areas (TPA Alternative)

Larry and Tirzo agreed that these maps were the information they required. Jacobs will give

them CAD files when they become available from WHC.

Memo95\DM.001
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Request Number 003

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/
Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/
Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

----------- ---------

Response: See attached

Data Source/Accuracy:

;.^

•

Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed: 0Z-Z+-7/9 S

Concurrence :I
^ Marc Nelson - Deputy Project Manager

engin4eninfrq.003



ENVIRONMENTAI, SCIENCE & ENGINEERING, 'INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December 1 , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



Items for data request package

q

Are we to assume there are no releases of volatile hazardous
air pol utants (HAPs) and air toxics solvents, etc.) from
the treatment or transfer processes? Note that on page 3-4,
Section 3.1.2 of the minimal pretreatment package, the
statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the
combustion process will be hot enough to destroy a large
portion of the VOCs, some amount will likely get through.
We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply
that the unit will bp Hesianed to meet a oarticular
destruction effi cie nc_y? If this is the case, wYia ist$e
criteria for ^ev l of control, e.g., regulatory emissi on
limit or risk based? What should we assume?

2. The liquid wastes go through an evaporation stage prior to
the vitrification unit. If volatiles are present, they
would be driven off during the evaporation stage, and may
also be released during retrieval and transfer operations as
well. No mention or quantification of these is given in the
package. ESE requests that identification of these
constituents and their emission rates be given, if
applicable.

3. From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes (with the exception of PM10 emissions from
cooling towers, and VOC emissions from kerosene storage
tanks) eventually occur through the building HVAC systems.
These emissions are summarized in Tables 7-5 and 7-6 in the
No Pretreatment Data Package, and Tables 10-6 and 10-7 of
the TPA Data Package. These emissions appear to correspond
to flow streams 702 and 706 (No Pretreatment and TPA). We
would like confirmation of this assumption, and we request
simplified flow diagrams of the vitrification processes,
identifying the points at which atmospheric releases occur.
Additionally, we request clarification of the locations of
any external release points, the volumetric flow rate and
temperature of the release, and the emission point height
and geometry.

4. Tables 10-6 (TPA) and 7-5 .(No Pretreatment) list annual
emissions of "HAPs (metals)". We request that the
speciation of these metal HAPs be given.

5. Do the PM10 emissions from the vitrification process cooling
towers (TPA and No Pretreatment options) consist only of
water, or are other pollutants expected to be emitted?

6. The data packages state that the ultimate locations of the
vitrification facilities have not yet been determined. Will
a most probable sit be chosen for the purposes of this



ENGINEERING DATA REQUEST 003

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: HAPS

The general sources of emissions are shown on the attached simplified flowsheets. All

releases, except for the cooling tower (which is not shown), are through sampled stacks. All

emissions are also treated under ALARA criteria before releasing, but we have no information

on HAPS from WHC.

Jacobs is requesting additional information from WHC on specific HAPS and their

concentrations.

engineleninfrq.003
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Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/

Phone Number: (204) 332-3318 Ext. 6607

Request Number 004

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

------------------- -------------------------- ------------

Response: See attached

Data Source/Accuracy:

^.^ T .
Prepared By: 1 Goodwin , C Henderson Date Sent/Faxed: o2gl 17 143 5

Concurrence:7'I^
Marc Nelson - Deputy Project Manager

enginleninfrq.004



ENVIRONMENTAL SCIENCE & ENGINEERING, -INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



Items for data request package

1. Are we to assume there are no releases of volatile hazardous
air pollutants (HAPs) and air toxics (solvents, etc.) from
the treatment or transfer processes? Note that on page 3-4,
Section 3.1.2 of the minimal pretreatment package, the
statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the

combustion process will be hot enough to destroy a large
portion of the VOCs, some amount will likely get through.

We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply

that the unit will be designed to meet a particular
destruction efficiency? If this is the case, what is the

criteria for level of control, e.g., regulatory emission

limit or risk based? What should we assume?

q

The liquid wastes go through an evaporation stage prior to

the vitrification unit. If volatiles are present, they
would be driven off during the evaporation stage, and may
also be released during retrieval and transfer operations as

well. No mention or quantification of these is given in the

package. ESE requests that identification of these
constituents and their emission rates be given, if
applicable.

3. From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes (with the exception of PM10 emissions from
cooling towers, and VOC emissions from kerosene storage

tanks) eventually occur through the building HVAC systems.

These emissions are summarized in Tables 7-5 and 7-6 in the

No Pretreatment Data Package, and Tables 10-6 and 10-7 of

the TPA Data Package. These emissions appear to correspond

to flow streams 702 and 706 (No Pretreatment and TPA). We

would like confirmation of this assumption, and we request

simplified flow diagrams of the vitrification processes,

identifying the points at which atmospheric releases occur.

Additionally, we request clarification of the locations of

any external release points, the volumetric flow rate and

temperature of the release, and the emission point height

and geometry.

4. Tables 10-6 (TPA) and 7-5 (No Pretreatment) list annual

emissions of "HAPs (metals)". We request that the

speciation of these metal HAPs be given.

5. Do the PM10 emissions from the vitrification process cooling

towers (TPA and No Pretreatment options) consist only of

water, or are other pollutants expected to be emitted?

6. The data packages state that the ultimate locations of the

vitrification facilities have not yet been determined. Will

a most probable sit be chosen for the purposes of this



ENGINEERING DATA REQUEST 004

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: VOC EMISSION

The information on organic volatiles that ESE requests is not available in the Minimal

Pretreatment, TPA and Waste Retrieval and Transfer data packages. The engineering

packages provide only rad and non rad emissions of inorganic material. Note the footnote in

the emission tables that says "VOC emissions for main process and other auxiliary sources are

not currently defined."

Those volatiles that are not destroyed during vitrification and any future equipment added for

VOC destruction will be released through the facilities main process stack. Jacobs will request

that WHC provide clarification on the emission rate and identification of organic compounds.

enginieninfrq.OGN



MEMORANDUM

TO: John Horton February 15,1995

John Shrock 95-DiM-006

FROM: Dave Murray ^^

SUBJECT: ENGINEERl^iI niTP O (I2NlATION REQUESTS

In response to your inquiry we are enclosing the completed En.gineerin^u Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: En.-ineering Information Request Numbers 003-016

DM:CCM:ns

DMI95MEMO. fi0612 4I6 1.1
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Request Number 005

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock Date: 12/13/94

(509) 375-6162/

Phone Number: (904) 332-3318 Ext 6607
(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

Response:

Data Source/Accuracy: Data is from the No Separations and TPA packages. The datawill be

uvdated when WHC issues the aDproved draft of the eng3neerin package

Prepared By: J Goodwin C Henderson Date Sent/Faxed: o-:267/-Q 5'

• Concurrence:rruA/ !i''
Marc Nelson - Deputy Project Manager

enginleninfrq.005



ENVIRONMENTAL SCIENCE & ENGINEERING, 'INC.
MEMORANDUM

TO: Dave Murr , J G

FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts

analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



Items for data request package

1. Are we to assume there are no releases of volatile hazardous
air pollutants (HAPs) and air toxics (solvents, etc.) from
the treatment or transfer processes? Note that on page 3-4,
Section 3.1.2 of the minimal pretreatment package, the
statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the
combustion process will be hot enough to destroy a large
portion of the VOCs, some amount will likely get through.
We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply
that the unit will be designed to meet a particular
destruction efficiency? If this is the case, what is the
criteria for level of control, e.g., regulatory emission
limit or risk based? What should we assume?

2. The liquid wastes go through an evaporation stage prior to
the vitrification unit. If volatiles are present, they
would be driven off during the evaporation stage, and may
also be released during retrieval and transfer operations as
well. No mention or quantification of these is given in the
package. ESE requests that identification of these
constituents and their emission rates be given, if
applicable.

q

4.

5

From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes (with the exception of PM10 emissions from
cooling towers, and VOC emissions from kerosene storage
tanks) eventually occur through the building HVAC systems.
These emissions are summarized in Tables 7-5 and 7-6 in the
No Pretreatment Data Package, and Tables 10-6 and 10-7 of
the TPA Data Package. These emissions appear to correspond
to flow streams 702 and 706 (No Pretreatment and TPA). We
would like confirmation of this assumption, and we request
simplified flow diagrams of the vitrification processes,
identifying the points at which atmospheric releases occur.
Additionally, we request clarification of the l ocations of
any external release poir.tts, the volumetric flow rate and
temperature of the release, and the emission point height
and geom iry.

Tables 10-6 (TPA) and 7-5 (No Pretreatment) list annual
emissions of 11HAPs (metals)". We request that the
speciation of these metal HAPs be given.

Do the PM10 emissions from the vitrification process cooling
towers (TPA and No Pretreatment options) consist only of
water, or are other pollutants expected to be emitted?

6. The data packages state that the ultimate locations of the
vitrification facilities have not yet been determined. Will
a most probable sit be chosen for the purposes of this



MEMORANDUM

TO: John Horton
John Shrock

FROM: Dave Murray

SUBJECT: ENGLN'EERI^iI INk'0 (R!YlA.TION REQUESTS

February 15,1995
95-DM-006

In response to your inquiry we are enclosin.g the completed Engineerin.- Information Request
Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: En.-ineerin; Information Request Numbers 003-016

DM:CCM:ns

nN19SMFM0 W.fl 7 71F ! 1



ENGINEERING DATA REQUEST 005

REQUESTED BY: JOHN SHROCK/ESE

See attached sheets and data request 003.

Per telecon with WHC engineers on 1/6/95 the following stack of information was identified:

Minimum Pretreatment - The facility will have two stacks, one stack will be for zone one or
process offgas and one stack will be for zone two and three ventilation. The stack for zones
two and three should not exhaust anything other than clean ventilation air during normal
operations. The zone one stack will be the source of emissions. Both stacks are 180' high.
The stacks are adjacent to the west wall of the vitrification building towards the center. The
stack coordinates are N41,000, W50,750 in Hanford Coordinates.

TPA Alternative - Both the HLW and LLW vitrification facilities will have two stacks that
function in the same manner as explained above for the Minimal Pretreatment case. The LLW
vitrification facility process stack coordinates are W51,750, N50,750 in Hanford coordinates.
The HLW facility process stack coordinates are W50,800, N41,000 in Hanford coordinates.
The current design of the facilities has all of the stacks at 180' in height.

The heights of the nearby facilities are as follows:

Minimum Pretreatment vitrification facility height 51' high
TPA LLW vitrification facility 83' high
TPA HLW vitrification facility 100' high

Using the information in the Fluor mass balances the following were calculated:

Minimal Pretreatment stack flow is a combination of streams 645+702+706+522+434 equal
to 21,930 SCFM at 368 degrees F.

TPA separations and LLW stack flow is a combination of streams 645+702+706+ 522 +
434+ and is equal to 24,556 SCFM at 343 degrees F.

TPA HLW vitrification facility stack flow is a combination of streams 645+702+706 and is
equal to 3,932 SCFM at 178 degrees F.

engineleninfrq.005



MINIMU -'RETREATMENT
TANK EMISSIONS FROM
RETRIEVAL OPERATIONS
EXHAUST TI-IRU TANK VENT
SYSTEMS

TRANSFER ANNEX
FACILITY VENT SYSTEM

DSTs

WASTE TRANSFER
TO TREATMENT

B
FACILITY

HLW MAIN STACK HANDLES
ALL ZONE I VENTILATION

H

TEMP STORAGE
HLW VITRIFICATION GLASS CULLET
PLANT IN CASK

TO
REPOSITORY

SSTs



TPA
TANK EMISSIONS FROM HLW MAIN STACK HANDLES
RETRIEVAL OPERATIONS ALL ZONE I VENTILATION
EXHAUST THRU TANK VENT
SYSTEMS

TRANSFER ANNEX
IN TANK SLUDGE

FACILITY VENT SYSTEM
WASH EMISSIONS
(NO ESTIMATE MADE)

DSTS
SLUDGE WASH TEMP STORAGE

WASTE TRANSFER IN DST TANKS HLW VITRIFICATION GLASS
TO PRETREATMENT SEPARATES INTO HLW PLANT CANISTER IN

AND LLW STREAMS CASK

SSTS LLW MAIN STACK HANDLES
ALL ZONE I VENTILATION

N

U

Ga

O
Uu^

COMBINED PRETREATMENT LLW GLASS CULLET
AND LLW VIT. FACILITY IN SULFUR CEMENT
PRETREATMENT = DISPOSED ON SITE
CESIUM ION EXHANGE IN VAULTS



•

^

Request Number 006

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/
Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/
Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

Response: See attached

Data Source/Accuracy:

Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed: va-Zi Z/¢s

• Concurrence:
arc Nelson - Deputy Project Manager

engineleninfrq.006



ENVIRONMENTAL SCIENCE & ENGINEERING,•INC.
MEMORANDUM

TO: Dave Murr^, Ĵ G
FROM: John Horto^l

DATE: December ]t3.11994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



Items for data request package

1. Are we to assume there are no releases of volatile hazardous
air pollutants (HAPs) and air toxics (solvents, etc.) from
the treatment or transfer processes? Note that on page 3-4,
Section 3.1.2 of the minimal pretreatment package, the
statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the
combustion process will be hot enough to destroy a large
portion of the VOCs, some amount will likely get through.
We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply
that the unit will be designed to meet a particular
destruction efficiency? If this is the case, what is the
criteria for level of control, e.g., regulatory emission
limit or risk based? What should we assume?

2. The liquid wastes go through an evaporation stage prior to
the vitrification unit. if volatiles are present, they
would be driven off during the evaporation stage, and may
also be released during retrieval and transfer operations as
well. No mention or quantification of these is given in the
package. ESE requests that identification of these
constituents and their emission rates be given, if
applicable.

3. From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes ( with the exception of PM10 emissions from
cooling towers, and VOC emissions from kerosene storage
tanks) eventually occur through the building HVAC systems.
These emissions are summarized in Tables 7-5 and 7-6 in the
No Pretreatment Data Package, and Tables 10-6 and 10-7 of
the TPA Data Package. These emissions appear to correspond
to flow streams 702 and 706 ( No Pretreatment and TPA). We
would like confirmation of this assumption, and we request
simplified flow diagrams of the vitrification processes,
identifying the points at which atmospheric releases occur.
Additionally, we request clarification of the locations of
any external release points, the volumetric flow rate and
temperature of the release, and the emission point height
and geometry.

r 4] Tables 10-6 ( TPA) and 7-5 ( No Pretreatment) list annual
emissions of "HAPs ( metals)". We request that the
speciation of these metal HAPs be given.

5. Do the PM10 emissions from the vitrification process cooling
towers ( TPA and No Pretreatment options) consist only of
water, or are other pollutants expected to be emitted?

6. The data packages state that the ultimate locations of the
vitrification facilities have not yet been determined. Will
a most probable sit be chosen for the purposes of this



MEM ORA.NDUiVI

TO: John Horton
John Shrock

FROM: Dave Murray ^

SUBJECT: ENGLYEER7Yi LVFO(RMATION REQUESTS

February 15,1995

95-DM-006

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns



ENGINEERING DATA REQUEST 6

REQUESTED BY: J SHROCK/ ESE

SUBJECT: HAPS

See response to data request number 3.



Request Number 007

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/
Phone Number: (90-) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/
Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

Response: See attached

Data Source/Accuracy:,

Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed: 0:4-,J/ -7/g X3-

Concurrence :
"'Marc Nelson - eputy Project Manager

enginleninfrq.007



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

MEMORANDUM

TO: Dave Murr VG
FROM: John

HortDATE:
December 94

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts

analysis. The ESE Air Quality Team in Gainesville, Florida has

reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the

enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that

arise after this friday, December 16, please contact John Shrock or

John Kuhn in the ESE Gainesville office.



Items for data request package

1. Are we to assume there are no releases of volatile hazardous
air pollutants (HAPs) and air toxics (solvents, etc.) from
the treatment or transfer processes? Note that on page 3-4,
Section 3.1.2 of the minimal pretreatment package, the
statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the

combustion process will be hot enough to destroy a large
portion of the vOCs, some amount will likely get through.

We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply

that the unit will be designed to meet a particular
destruction efficiency? If this is the case, what is the
criteria for level of control, e.g., regulatory emission
limit or risk based? What should we assume?

2. The liquid wastes go through an evaporation stage prior to
the vitrification unit. If volatiles are present, they
would be driven off during the evaporation stage, and may
also be released during retrieval and transfer operations as
well. No mention or quantification of these is given in the
package. ESE requests that identification of these
constituents and their emission rates be given, if
applicable.

3. From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes (with the exception of PM10 emissions from
cooling towers, and VOC emissions from kerosene storage
tanks) eventually occur through the building HVAC systems.
These emissions are summarized in Tables 7-5 and 7-6 in the
No Pretreatment Data Package, and Tables 10-6 and 10-7 of
the TPA Data Package. These emissions appear to correspond

to flow streams 702 and 706 (No Pretreatment and TPA). We

would like confirmation of this assumption, and we request
simplified flow diagrams of the vitrification processes,
identifying the points at which atmospheric releases occur.
Additionally, we request clarification of the locations of
any external release points, the volumetric flow rate and
temperature of the release, and the emission point height
and geometry.

4. Tables 10-6 (TPA) and 7-5 (No Pretreatment) list annual
emissions of "HAPs (metals)". We request that the
speciation of these metal HAPs be given.

q

Do the PM10 emissions from the vitrification process cooling
towers (TPA and No Pretreatment options) consist only of
water, or are other_gollutants expected to be emitted?

6. The data packages state that the ultimate locations of the
vitrification facilities have not yet been determined. Will
a most probable sit be chosen for the purposes of this



ENGINEERING DATA REQUEST 007

REQUEST BY: JOHN SHROCK/ESE

SUBJECT: COOLING TOWERS

Review of the flow sheets and equipment lists indicate that only non-contact process water

used in heat exchangers goes to the cooling tower and thus emissions should be primarily

water.

Cooling towers are frequently dosed at the part per million level with mildew and corrosion

inhibitors. These chemicals are standard additives to cooling towers and will be present in the

emissions in very small quantities. ESE should use typical values for other cooling towers for

these emissions.

enginleninfrg.007



MEMORA.NDUiVZ

TO: John Horton February 15,1995

John Shrock 95-DiM-006

FROM: Dave Murray

SUBJECT: ENGt EERL`t LYk'0 (RtY1ATI0N REQUESTS

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns
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Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/
Phone Number: (904) 332-3318 Ext. 6607

Request Number 008

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

---------------------------------------------------------------------------------------------

Response: See attached

Data Source/Accuracy:

---^z .- -
Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed:

• Concurrence:

-

yli.^/1^'/^^

^jarc Nelson - Dep ty Project Manager

enginleninjrq.008



ENVIRONMENTAL SCIENCE & ENGINEERING,•INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



Items for data request package

1. Are we to assume there are no releases of volatile hazardous

air pollutants (HAPs) and air toxics (solvents, etc.) from

the treatment or transfer processes? Note that on page 3-4,

Section 3.1.2 of the minimal pretreatment package, the

statement is made "...there (in the melter section)
volatiles and semivolatiles are burned off..." Although the

combustion process will be hot enough to destroy a large
portion of the VOCs, some amount will likely get through.

We understand that additional controls, such as an
afterburner, will be added if necessary. Does this imply
that the unit will be designed to meet a particular
destruction efficiency? If this is the case, what is the

criteria for level of control, e.g., regulatory emission

limit or risk based? What should we assume?

2. The liquid wastes go through an evaporation stage prior to

the vitrification unit. If volatiles are present, they

would be driven off during the evaporation stage, and may

also be released during retrieval and transfer operations as

well. No mention or quantification of these is given in the
package. ESE requests that identification of these

constituents and their emission rates be given, if
applicable.

3. From review of the data packages, it appears that all
operating emissions from the vitrification facility
processes (with the exception of PM10 emissions from
cooling towers, and VoC emissions from kerosene storage

tanks) eventually occur through the building HVAC systems.

These emissions are summarized in Tables 7-5 and 7-6 in the

No Pretreatment Data Package, and Tables 10-6 and 10-7 of

the TPA Data Package. These emissions appear to correspond

to flow streams 702 and 706 (No Pretreatment and TPA). We

would like confirmation of this assumption, and we request

simplified flow diagrams of the vitrification processes,
identifying the points at whir-h atmospheric releases occur.
Additionally, we request clarification of the locations of

any external release points, the volumetric flow rate and
temperature of the release, and the emission point height
and geometry.

4. Tables 10-6 (TPA) and 7-5 (No Pretreatment) list annual

emissions of "HAPs (metals)". We request that the
speciation of these metal HAPs be given.

5. Do the PM10 emissions from the vitrification process cooling
towers (TPA and No Pretreatment options) consist only of
water, or are other pollutants expected to be emitted?

q The data packages state that the ultimate locations of the
vitrification facilities have not yet been determined. Will

a most probable sit be chosen for the purposes of this



study, or are we to consider all candidate locations that
have been proposed? We request guidance on this issue.

Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
processes combined before external release? (note that
emissions to HVAC from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). If not, we
request that emissions for these processes be reported
separately.

The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a "Joule" (electric)
melter. However, controls for SO, and NO. are specified for
the HLW process. We request clarification of the processes
in the HLW stream that require SO2 and NO, control.

We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected
from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the data package.
Do the retrieval emissions given represent one particular



MEMORANDUM

TO: John Horton
John Shrock

FROM: Dave Murray ^^

SUBJECT: ENGINEERIN INFO(RMATION REQUESTS

February 15,1995
95-DM-006

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DMI93MEMO.OG1512.316.1.1



ENGINEERING DATA REQUEST 008

REQUESTED BY : JOHN SHROCK/ESE

SUBJECT: SITING

A most probable site, designated as site C in the siting studies, located in the 200 East area

will be used for the EIS. Site locations are shown in the site plans located in the engineering

data packages.

engin1eninfrq.008



Request Number-MEL

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE ,oi4N ^rl Rcctc Date: l2- l3

So^ - 3'^5 - b t(,2 5^ 3^5- s44b

Phone Number: ^y4 332 "331 Fc x̂r aV'Fax Number: "?b+

Requested Information: SEE A-'it'Ac:-t-lIED

Need Date: I Z" 2" - z) 4-

Response:

Data Source/Accuracy:

Prepared By: Date SentlFaxed:

Concurrence: 6;5z_^'l^/
Marc Nelson - Deputy Project Manager

^



Request Number 009

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: F4F John Horton/John Shrock

(509) 375-6162/

Phone Number:(904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

Response:

Data Source/Accuracy: Information is from the No Senarations and the TPA packaQes The

information will be reviewed and updated when WHC issues their approved enQineering

Prepared By: T C'nndwin C Henderson Date Sent/Faxed: C-^Q I I-1 [ q S

Concurrence:
4
Marc Nelson - D'epluty Project Manager

enginleninfrq.009



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all,candidate locations that

have been proposed? We request guidance on this issue.

q

Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
p ocesses combined e ore ex erna re ease. no e at
emissions to HVA from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). I f not we
reauest that emissions for these processes be reported

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a "Joule" (electric)
melter. However, controls for SO, and NO, are specified for
the HLW process. We request clarification of the processes
in the HLW stream that require SOz and NO, control.

9. We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected
from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the data package.
Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 009

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: TPA STACK EMISSIONS

The TPA alternative will have a total of four stacks. Two at the HLW facility and two at the

LLW facility, however, during normal operations only one stack at each facility will be an

emission release point.

It is unclear from the flow sheets how emissions were calculated. WHC engineers agreed that

the tables and the material balances did not agree. Both the material balances and the emission

tables will change in the next release of packages. We can separate the emissions from the

HLW and LLW plants using the material balances (see spreadsheet output provided for data

request no. 005).

There may also be a separate ventilation exhaust point associated with the sulfur vault

ventilation system (WHC engineer is checking on this per telecon 1/6/95).

Per discussion with WHC engineer on 1/12/95 the vault emissions will be pulled back through

the ventilation system for the sulfur decantation vault and exhausted through the process stack.

We agree that the etriissions for the two processes are unclear and are requesting clarification

from WHC. Emissions for each process will be reported separately.

enginieninfrq.009



Request Number 010

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: FSE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

--------------------- -------------------- ------------------------ -----

Response: See attached

Data Source/Accuracy:

Prepared By: J Goodwin, C. Henderson Date Sent/Faxed: 0^.^ f-J 11C5

Concurrence: ^
Marc Nelson - Deputy Project Manager

enginleninfrq.010



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider ail' candidate locations that
have been proposed? We request guidance on this issue.

Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
processes combined before external release? (note that
emissions to HVAC from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). If not, we
request that emissions for these processes be reported
separately.

El

The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a "Joule" ( electric)
melter. However, controls for S0, and NO, are specified for
the HLW process. We request clarification of the processes
in the HLW stream that require SO and NO , control.

We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected
from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the data package.
Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 010

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: MELTER TYPE

Cse
-£FS request clarification of the processes in the HLW stream (of the TPA Alternate) that

require SO2 and NOX control.

The TPA Alternate flowsheets mistakenly show a fuel fired melter in the HLW system. The

furnace is intended to be used is a cold cap, Joule melter. There will be no products of

combustion from kerosene in this system. WHC will revise the flowsheet.

SOZ and NOX may still require control due to the sulphates and nitrates present in the waste.

enginleninfrq.010



MEMORANDUM

TO: John Horton
John Shrock

February 15,1995
95-DM-006

FROM:

SUBJECT:

Dave Murray ^/J (

ENGINEERL^1 1Nk'O(RMATION REQUESTS

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DMI 95MEMO. 00612. 316.1.1



Request Number 011

Jacobs Engineering Group

Engineering Tnformation Request - TWRS EIS

Requested By: ESE John Shrock

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

Fax Number: (904) 333-6631

Request Information: Fugitive dust from Retrieval/Transfer facility construction

Need Date: 12/20/94

Response:

Data Source/Accuracy: Data source is WHC's No Separations alternative engineerino packaQe

The accuracv is unknown The data will be reviewed when WHC issues the approved

ena'e iiIlg pacJsages

Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed: 0=/1 -7/Lt57

Concurrence: %" g^^/'i
Marc Nelson - Deputy Project Manager

enginleninfrq.011



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

MEMORANDUM

TO: Dave Murr YG
FROM: John

HortDATE:
December 94

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all'candidate locations that

have been proposed? We request guidance on this issue.

7. Emissions from the vitrification processes for the TPA

alternative are given (Tables 10-6 and 10-7), but are not

broken down into which emissions occur from the HLW and LLW

process streams. Are the waste streams from the LLW and HLW

processes combined before external release? (note that

emissions to HVAC from LLW processes appear to be waste

stream 702 and 706 on pg 7-17/7-18 of TPA package, and from

HLW processes appear to be also designated as streams 702

and 706 on page 7-39/7-40 of TPA package). If not, we

request that emissions for these processes be reported

separately.

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,

while the HLW will be vitrified in a "Joule" (electric)

melter. However, controls for SO2 and No, are specified for
the HLW process. We request clarification of the processes

in the HLW stream that require SO2 and NO, control.

q We request a uantification of fugitive dust releases durin(

construction of t e retrieva rans er facilities, or an
opinion that these releas_ps need no be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include

emissions resulting from activities resulting from onsite

mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. in particular, will the

transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected

from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the data package.

Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 011

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: FUGITIVE DUST FROM RETRIEVAL/TRANSFER FACILITY
CONSTRUCTION

Waste Retrieval and Transfer Facilities and the Waste Sampling and Storage Facility would be

constructed first and the piping would be routed as required to support retrieval throughout the

retrieval (operations) period. Tank waste recovery facilities will also be constructed and

relocated from tank to tank during the operations period.

Using the schedules in the Waste Retrieval and Transfer data packages the following dates

were found. Construction start 1998 for Minimum Pretreatment and TPA, Retrieval

Operations start 2003 for Minimum Pretreatment and TPA. These dates are the construction

period of the four Waste Transfer Annexes and the Waste Storage and Sampling facility.

The coordinates for the 200West Transfer Annexes are:
1@N36,100, W75,250
1@N43,000, W75,600

The coordinates for the 200West Sampling and Storage facility is:
N37,600, W75,400

The coordinates for the 200East Transfer Annexes are:
1@N42,250, W48,200
1@N46,200, W52,900

Construction of retrieval facilities at the tank sites is intended to be a fairly level activity

throughout the 19 year construction period 1998/2017.

Fugitive dust can be estimated from the attached equipment schedule.

Also see engineering information request 014.

enginleninfrq.011



CONST4"c0

CONST EQUIP - DIESEL UNLESS OTHERWISE NOTED

YR i YR 2 YR 3 YR 4 YR 5

AVAIL OPR AVAIL OPR AVAIL OPR AVAIL OPR AVAIL OPR

UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS

1 DOZER, CAT D9 460 HP 2 1.30
3 DOZER, CAT D8 335 HP 4 1.75 1 .40 1 .40

3 DOZER, CAT D6 165 HP 1 .28 1 .28 1 .28

5 DOZER, UTILITY 65 HP 5 1.48 5 1.48 5 1.48 5 1.48 5 1.48

3 LOADER, CAT 966 200 HP 3 .34 6 1.54 6 1.54 6 1.54 2 .28

5 LOADER, 2CY 120 HP 4 .93 4 .93 4 .93 4 .93 4 .93

1 BACKHOE, CAT 235B 215 HP 1 .50

5 BACKHOE, 4CY 120 HP 4 .28 4 .28 4 .28 4 .28 4 .28

5 LOADER/BACKHOE, UTILITY 65 HP 6 1.76 6. 1.76 6 1.76 6 1.76 6 1.76

5 BACKHOE, UTILITY 65 HP 4 .93 4 .93 4 .93 4 .93 4 .93

1 SCRAPER, CAT 637E 460 HP 6 3.60

3 ELEVATING SCRAPER, CAT 623E 330 HP 4 2.90 2 .60

1 SCRAPER, TWIN ENGINE 250 HP 6 3.60

1 TOWED VIBTATING ROLLER, GAS 50 HP 1 .65

3 MOTOR GRADER, CAT 14G 200 HP 2 2.02 1 .60

5 MOTOR GRADER 125 HP 4 2.04 4 2.04 4 2.04 4 2.04 4 2.04

1 COMPACTOR, CAT 8158 210 HP 1 .73

5 COMPACTOR, GAS 40 HP 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 COMPACTOR, WALKING, GAS 5 HP 60 17.78 60 17.78 60 17.78 60 17.78 60 17.78

3 DUMP TRUCK, 10 YD 250 HP 8 6.50 10 8.96 10 8.96 5 1.96

3 CONCRETE MIX TRUCKS 250 HP 4 2.59 4 2.59 4 2.59

5 CRANE 100 TO 2 .56 2 .56 2 .56

5 CRANE 50 TO 5 1.48 5 1.48 5 1.48 5 1.48 5 1.48

5 CRANE 25 TO 10 4.44 10 4.44 10 4.44 10 4.44 10 4.44

5 CRANE 15 TO 10 5.93 10 5.93 10 5.93 10 5.93 10 5.93

5 FORKLIFT 15 TO 4 .93 4 .93 4 .93 4 .93 4 .93

5 FORKLIFT 10 TO 4 1.20 4 1.20 4 1.20 4 1.20 4 1.20

5 FORKLIFT 6 TO 4 1.48 4 1.48 4 1.48 4 1.48 4 1.48

5 FORKLIFT 4 TO 6 2.69 6 2.69 6 2.69 6 2.69 6 2.69

5 FORKLIFT 2 TO 10 3.33 10 3.33 10 3.33 10 3.33 10 3.33

5 PUMPS, out, ELECT 10 HP 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

5 PUMPS, 2", ELECT 5 HP 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 PUMPS, 1", ELECT 2 HP 40 11.85 40 11.85 40 11.85 40 11.85 40 11.85

5 AIR COMPRESSOR 600 CF 10 2.22 10 2.22 10 2.22 10 2.22 10 2.22

5 AIR COMPRESSOR 250 CF 20 7.41 20 7.41 20 7.41 20 7.41 20 7.41

5 AIR COMPRESSOR, GAS 100 CF 20 10.37 20 10.37 20 10.37 20 10.37 20 10.37

5 WELDER, GASOLINE 200 HP 80 29.63 80 29.63 80 29.63 80 29.63 80 29.63

5 WELDER, GASOLINE 90 HP 60 31.11 60 31.11 60 31.11 60 31.11 60 31.11

5 GENERATORS 250 Kl1 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

5 GENERATORS 100 KU 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

5 GENERATORS, GAS 10 KU 15 3.33 15 3.33 15 3.33 15 3.33 15 3.33

5 GENERATORS, GAS 5 KL7 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 GENERATORS, GAS .50 KW 20 8.89 20 8.89 20 8.89 20 8.89 20 8.89

5 LIGHT PLANT, GAS 10 KU 50 25.93 50 25.93 50 25.93 50 25.93 50 25.93

5 LOW BOY WITH TRACTOR 400 HP 2 1.39 2 1.39 2 1.39 2 1.39 2 1.39

5 40, FLOAT AND TRACTOR 350 HP 10 29.63 10 29.63 10 29.63 10 29.63 10 29.63

5 MECHANICS TRUCK 250 HP 6 37.82 5 37.04 5 37.04 5 37.04 5 37.04

5 FUEL/LUB TRUCK 250 HP 5 37.04 5 37.04 5 37.04 5 37.04 5 37.04

MILES MILES MILES MILES MILES

5 PICKUP, 3/4 TON, GAS 250 HP 26 30,000 25 30,000 25 30,000 25 30,000 25 30,000

5 PICKUP, 1/2 TON, GAS 200 HP 50 30,000 50 30,000 50 30,000 50 30,000 50 30,000

5 FLATBED, 5 TON,GAS 350 HP 10 30,000 10 30,000 10 30,000 10 30,000 10 30,000

5 FLATBED, 3 TON, GAS 300 HP 20 40,000 20 40,000 20 40,000 20 40,000 20 40,000

5 WATER TANKER, 5000 GAL 300 HP 3 40,000 2 40,000 2 40,000 2 40,000 2 40,000

5 SHUTTLE BUS, GAS 250 HP 10 48,000 10 48,000 10 48,000 10 48,000 10 48,000

5 VAN, GAS 200 HP 10 72,000 10 72,000 10 72,000 10 72,000 10 72,000



MEMORANDUM

TO: John Horton February 15,1995
John Shrock 95-DM-006

FROM: Dave Murray ^

SUBJECT: ENGINEERli^1 INT^'ORiV1ATION REQUESTS

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineerin,a Information Request Numbers 003-016

DM:CCM:ns

DMI9SMEMO. C0612.316.1. I



Request Number 012

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

---------------------------------------------------------------------------------------------------

Response: See attached

Data Source/Accuracy: Data source is WHC's No Separations alternative enaineerina packaae.

The accuracy is ur>_known The data will be reviewed when WHC ieaues the approved

e^gineering package

Prepared By: J Goodwin . C . Henderson Date Sent/Faxed: 02/17/47s

Concurrence:-^^^'^ ,^^'^u;l
Marc Nelson -1 eputy Project Manager

enginleninfrq.012



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all' candidate locations that

have been proposed? We request guidance on this issue.

7. Emissions from the vitrification processes for the TPA

alternative are given (Tables 10-6 and 10-7), but are not

broken down into which emissions occur from the HLW and LLW

process streams. Are the waste streams from the LLW and HLW

processes combined before external release? (note that

emissions to HVAC from LLW processes appear to be waste

stream 702 and 706 on pg 7-17/7-18 of TPA package, and from

HLW processes appear to be also designated as streams 702

and 706 on page 7-39/7-40 of TPA package). If not, we

request that emissions for these processes be reported

separately.

8. The process description for the TPA alternative indicates

that the LLW will be vitrified in a kerosene-fueled melter,

while the HLW will be vitrified in a "Joule" (electric)

melter. However, controls for SO2 and NOx are specified for

the HLW process. We request clarification of the processes

in the HLW stream that require SO, and NO, control.

9. We request a quantification of fugitive dust releases during

construction of the retrieval/transfer facilities, or an

opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for

construction activities. Will batch plants be built onsite

to produce the concret^? if so, the location and emissions

of these activities are requ^£ed. This should inc ude

emissions resulting from ac ivi-ties resulting from onsite

mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer

operations construction schedules. In particular, will the

transfer pipelines be built'in entirety before waste

retrieval operations begin, or will piping be constructed as

required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives

emissions of pollutants for the construction activities, but

does not specify the proportions that result from

construction of pipelines and from the construction of

retrieval equipment. We request that emissions be broken

down for each of these activities. Additionally, we would

like information on what (if any) releases can be expected

from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the

Retrieval/Transfer data package include releases from

barrier construction?

14. Several retrieval methods are discussed in the data package.

Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 012

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: BATCH PLANT

Will batch plants be built onsite to produce the concrete (for construction)? If so, where will

they be located and what are the emissions.

Answer:
Batch plants will be brought in and erected in an area west of 200 East. The area is shown on

the site maps and is alternately called a borrow pit and an aggregate pit. On direct questioning

WHC has stated that is actually an a^gregate pit.

Tables for both the No Separations and the Minimum Separation (TPA) alternatives are

attached which provide fugitive dust emissions for clearing and grubbing of the overall site,

construction for the overall site, aggregate pit excavation and batch plant operation.

Cement will be imported in bulk. Sand will also be imported but a local source has not been

identified.

Note: No Separations pace B4-10 and TPA page C-51 of the formal draft issues are provided.

enginlminfiq.012
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0

10 Fugitive Emissions (metric tons)
No Pretreatment TPA

1. Clear and Grub

A) Bulldozer grading 5.1
B) Paved road traffic 7.8

11. Construction Site Excavation

A) Unpaved road traffic 176
B) Scraper unloading 2.6

C) Dozer grading 6.4
D) Wind Erosion (storage & waste piles) 42.1

111. Aggregate Borrow Pit Excavation

A) Dump truck loading, truck
unloading & crusher loading

1.6

B) Unpaved road traffic 1.4

IV. Batch Plant Gperation

A) Dump truck unloading Included in IIIA
B) Batch plant operation 10.4
C) Wind erosion (aggregate & sand piles) 0.1
D) Paved road traffic 100.2
E) Unpaved road traffic 0.86

TOTAL (tonnes) 355 497'

x

tn
0
^

m

0̂
r-
w-^

N

Pugitive dust (PM1e emissions) resulting from the construction of the 'No Pretreatment' and 'TPA Preferred Alternative' facilities are divid 1 intu
four categories of construction activities -[) clearing and grubbing, IL) construction site excavation, Itf) aggregate borrow pit excavation an V) batch
plant operation. All equations used to estimate particulate emissions, unless otherwise indicated, are taken from ihe EPA Air/Superfund Na I mal
Technical Guidance Study Series, 'Estimation of Air Impacts from Area Sources of Particulate Matter Emissions at Superfund Sites,'
EPA-I5I/R-93-004, April 1993. This document is referred to as 'ReL Doc.' throughout the calculation.



I1IIC-SD-LM-EV-TPA CASE Formal Draft

Total P14 Fugitive Emissions ( metric tons )

No Pretreatment TPA

1. Clnar and Drub

A) Oulldozer grnding 5.1
0) Paved road traffic 7.0

11. Construction Site Excnvation

A) Unpaved road traffic 176
0) Scraper unloading 2.6

C) Dozer grading , 6.4
0) Wind Erosion ( stornge L waste lles) 42.1 •

ill. Artgrr.gate narrou Pit F.xcavntion

A) Duip truck loading, truck unloading & crusher loading 1.6
0) Un aved road traffic 1.4

IV. Batch Plant o eration

A) Duup truck unloading Ineluded in IIIA
0) Batch plant operation 10.4

C) Wind erosion ( aggregate d sond piles) 0.1
0) Paved road traffic 100.2

E) Un paved road traffic 0.86

TOTAL ( torvies) 355 4971

(1) IPA Fugitive Dust Emissions = 1.4 x He Pretreatment Emissions



MEMORANDUM

TO: John Horton
John Shrock

FROM: Dave Murray

SUBJECT: ENGINEERI^i1 Ttk O(RiMATION REQUESTS

February 15,1995
95-DM-006

In response to your inquiry we are enclosing the completed Engineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DMI95MEMO.00612.316.1.1



Request Number 013

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

---------------------------------------------------------- ---------------------------------

Response: See attached

Data Source/Accuracy:

Prepared By: J. Goodwin. C. Henderson Date Sent/Faxed: o2/1-7/c7S

Concurrence:^^
arc Nelson - Deputy Project Manager

enginleninfrq.013



ENVIRONMENTAL SCIENCE & ENGINEERING, -INC.

MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all'candidate locations that

have been proposed? We request guidance on this issue.

7. Emissions from the vitrification processes for the TPA

alternative are given (Tables 10-6 and 10-7), but are not

broken down into which emissions occur from the HLW and LLW

process streams. Are the waste streams from the LLW and HLW

processes combined before external release? (note that

emissions to HVAC from LLW processes appear to be waste

stream 702 and 706 on pg 7-17/7-18 of TPA package, and from

HLW processes appear to be also designated as streams 702

and 706 on page 7-39/7-40 of TPA package). If not, we

request that emissions for these processes be reported

separately.

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,

while the HLW will be vitrified in a "Joule" (electric)

melter. However, controls for SO2 and NOx are specified for

the HLW process. We request clarification of the processes

in the HLW stream that require SO2 and NO. control.

9. We request a quantification of fugitive dust releases during

construction of the retrieval/transfer facilities, or an

opinion that these releases need not be analyzed.

10. significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions

of these activities are requested. This should include

emissions resulting from activities resulting from onsite

mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer

operations construction schedules. In particula^,_ r^l^the

transfer pipelines be built in entirety before__wa^ste

ons begin, or will piping be constructed as

12. The Waste Retrieval/Transfer engineering package gives

emissions of pollutants for the construction activities, but

does not specify the proportions that result from

construction of pipelines and from the construction of

retrieval equipment. We request that emissions be broken

down for each of these activities. Additionally, we would

like information on what (if any) releases can be expected

from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from

barrier construction?

14. Several retrieval methods are discussed in the data package.

Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 013

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: RETRIEVAL/TRANSFER CONSTRUCTION AND OPERATION SCHEDULE

See Data Request 011

enginleninfrq.013



MEMORANDUM

TO: John Horton
John Shrock

FROM: Dave MurrayAz^l

SUBJECT: ENGLYEERING'I^itF'ORMATION REQUESTS

February 15,1995
95-DM-006

In response to your inquiry we are enclosing the completed En;ineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DM195MEM0. 00612.316.1.1



Request Number 014

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

---------------------------------------- -------------------- ---

Response: See attached

Data Source/Accuracy: Data source is the No Pretreatment alternative package. The data will

be reviewed and updated when WHC issues the approved engineering package

Prepared By: J. Goodwin. C Henderson Date Sent/Faxed: og%17/11 S

Concurrence: ,^ •^ ^iL^ii^^

arc Nelson - Deputy Project Manager

enginln¢nfrq.014



ENVIRONMENTAL SCIENCE & ENGINEERING, 'INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all'candidate locations that
have been proposed? We request guidance on this issue.

Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
processes combined before external release? (note that
emissions to HVAC from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). If not, we
request that emissions for these processes be reported
separately.

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a "Joule" (electric)
melter. However, controls for SO2 and NO, are specified for
the HLW process. We request clarification of the processes

in the HLW stream that require SO2 and NO, control.

9. We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these ac ivities. Additiona y, we would
li e in ormation on w R̂rc i an) releasesc-aT-be_expecti^d
from decommissionina of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the.data package.
Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 014

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: CONSTRUCTION EMISSIONS DURING RETRIEVAL

ESE requests that the Waste Retrieval and Transfer construction emissions be broken down for

pipeline construction and the construction of retrieval equipment (retrieval facilities?). ESE

also requests information on what (if any) releases can be expected from decommissioning the

tanks after they are empties.

Answer:
The Retrieval/Transfer construction will be in two phases.

1) Construction of 4 Transfer Annexes and a Sampling/Storage Building.

2) Construction of 40 or more Tank Retrieval Facilities with installation of associated

transfer piping.

The Transfer Annexes and the Sampling/Storage building are substantial concrete structures
while the Tank Retrieval Facilities are steel structures which will be moved from tank to tank.

The following estimate of construction emissions are based on the No Separations Alternative

construction data.

Jacobs has not addressed decommissioning the tanks because it is currently out of scope.

Also see engineering information request 011.

enginleninfrq.014



FEB 7. 1995

NO PRETREATMENT EMISSIONS KILOGRAMS
MINIMUM PRETREATMENT EMISSIONS ARE THE SAME

PHASE I CONSTRUCTION, FOUR TRANSFER ANNEXES AND THE STORAGE/SAMPLING STATION

CO HC NOX ALDEHYDES S0, PARTICULATE

TOTAL YR 1 27,981 47,688 48,800 1,766 677 4,152

TOTAL YR 2 23,260 46,992 48,800 1,482 355 3,337

TOTAL YR 3 23,260 46,992 48,800 1,482 355 3,337

TOTAL YR 4 23,260 46,992 48,800 1,482 355 3,337

TOTAL YR 5 21,337 46,738 44,196 1,363 272 3,045

GRAND TOT 119,099 235,402 239,398 7,576 2,015 17,210

PHASE II CONSTRUCTION, TANK RETRIEVAL FACILITIES

PER YEAR, TYPICAL OF 19 YEARS FOR NO SEPARATION ALTERNATIVE AND

14 YEARS OF THE TPA ALTERNATIVE.

CO HC NOX ALDEHYPES S0, PARTICULATE

2,326 4,699 4,880 148 36 334

NOTE: ESTIMATE BY JEG. BASIS IS NO SEPARATIONS ALTERNATIVE, 11/94 DRAFT, PAGE 134-3

enginleninfrq.014



Request Number 015

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: FSE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

---------------------------------------- ---------

Response: See attached

Data Source/Accuracy:

Prepared By: J Goodwin . C . Henderson Date Sent/Faxed: Got^l7/^j^

Concurrence:^c^s> ^i///C.P^^

Marc Nelson - Deputy Project Manager

enginleninf>q.015



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.
MEMORANDUM

TO: Dave Murr , J G
FROM: John Horto

DATE: December , 1994

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all'candidate locations that
have been proposed? We request guidance on this issue.

7. Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
processes combined before external release? (note that
emissions to HVAC from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). If not, we
request that emissions for these processes be reported
separately.

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a"Joule" (electric)
melter. However, controls for SO2 and NOy are specified for
the HLW process. We request clarification of the processes
in the HLW stream that require SO2 and NO, control.

9. We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

10. Significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected
from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the
Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in the data package.
Do the retrieval emissions given represent one particular



ENGINEERING DATA REQUEST 015

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: EMISSIONS FROM BARRIER CONSTRUCTION

The construction emissions in the Retrieval data packa.ge do not include releases from the

construction of the barriers. We addressed this during the packa.ge reviews with WHC.

Barriers will not be a component of any alternative; they are being deleted.

enginleninfrq.015



MEMORANDUM

TO: John Horton February 15,1995
John Shrock 95-DM-006

FROM: Dave Murray ^

SUBJECT: ENGINEERTN TNFO (RtV1ATION REQUESTS

In response to your inquiry we are enclosing the completed Engineering Tnformation Request
Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DM195MEMO.00612.316.I.1



Request Number 016

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: ESE John Horton/John Shrock

(509) 375-6162/

Phone Number: (904) 332-3318 Ext. 6607

Date: 12/13/94

(509) 375-5446/

Fax Number: (904) 333-6631

Request Information: See attached

Need Date: 12/20/94

Response:

Data Source/Accuracy:

Prepared By: J. Goodwin. C Henderson Date Sent/Faxed: on11-71q7

Concurrence:^1^^1/

Marc Nelson - Deputy Project Manager

enginleninfrq.016



ENVIRONMENTAL SCIENCE & ENGINEERING,'INC.
MEMORANDUM

TO: Dave Murr J G
FROM: John Horto

DATE: December 1994
1

SUBJECT: Engineering Data Request for Air Quality Impacts Analysis

Attached is a list of data requested for Air Quality Impacts
analysis. The ESE Air Quality Team in Gainesville, Florida has
reviewed the Westinghouse Engineering Data Packages and drawn a
number of assumptions. Those assumptions are outlined in the
enclosed document with requests for clarification where necessary.

Please contact me if there are any questions. For questions that
arise after this friday, December 16, please contact John Shrock or
John Kuhn in the ESE Gainesville office.



study, or are we to consider all candidate locations that
have been proposed? We request guidance on this issue.

7. Emissions from the vitrification processes for the TPA
alternative are given (Tables 10-6 and 10-7), but are not
broken down into which emissions occur from the HLW and LLW
process streams. Are the waste streams from the LLW and HLW
processes combined before external release? (note that
emissions to HVAC from LLW processes appear to be waste
stream 702 and 706 on pg 7-17/7-18 of TPA package, and from
HLW processes appear to be also designated as streams 702
and 706 on page 7-39/7-40 of TPA package). If not, we
request that emissions for these processes be reported
separately.

8. The process description for the TPA alternative indicates
that the LLW will be vitrified in a kerosene-fueled melter,
while the HLW will be vitrified in a "Joule" (electric)
melter. However, controls for SO2 and NO, are specified for
the HLW process. We request clarification of the processes
in the HLW stream that require SO2 and NO, control.

9. We request a quantification of fugitive dust releases during
construction of the retrieval/transfer facilities, or an
opinion that these releases need not be analyzed.

lo. significant quantities of concrete are specified for
construction activities. Will batch plants be built onsite
to produce the concrete? If so, the location and emissions
of these activities are requested. This should include
emissions resulting from activities resulting from onsite
mining, handling, and transport of raw materials.

11. We request clarification of the retrieval/transfer
operations construction schedules. In particular, will the
transfer pipelines be built in entirety before waste
retrieval operations begin, or will piping be constructed as
required during the project duration?

12. The Waste Retrieval/Transfer engineering package gives
emissions of pollutants for the construction activities, but
does not specify the proportions that result from
construction of pipelines and from the construction of
retrieval equipment. We request that emissions be broken
down for each of these activities. Additionally, we would
like information on what (if any) releases can be expected
from decommissioning of the tanks after they are emptied.

13. Do the construction emissions given in the

Retrieval/Transfer data package include releases from
barrier construction?

14. Several retrieval methods are discussed in.the data package.
Do the retrieval emissions given represent one particular



retrieval method, an average of several, or the worst-case
situation? It is likely that emissions would vary depending
on the retrieval method being used.



ENGINEERING DATA REQUEST 016

REQUESTED BY: JOHN SHROCK/ESE

SUBJECT: RETRIEVAL METHOD

Several retrieval methods are discussed in the data package. Do the retrieval methods given

represent one particular retrieval method, an average of several, or worst-case situation?

Answer:

The air emissions are based on sluicing operations and should be valid (slightly conservative)

for other combination of retrieval methods planned. Emissions should be slightly lower for

arm based retrieval methods.

The general approach envisioned by WHC is to use hydraulic sluicing as the primary method

to remove the waste from the tanks. If 99% of the material cannot be removed by this method

they will deploy a mechanical arm to complete the job. There is no backup to the mechanical

arm if it can't complete removal to 99%.

enginleninfrq.016



MEMORANDUM

TO: John Horton February 15,1995
John Shrock 95-DM-006

FROM: Dave Murray ^

SUBJECT: ENGIx^iEERT^i' INFO (RiYIATION REQUESTS

In response to your inquiry we are enclosina the completed En.-ineering Information Request

Numbers 003-016. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Numbers 003-016

DM:CCM:ns

DM195MEMO.00612.316.1.1



Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Young

Phone Number: 946-7112

Request Number 017

Date: 12/20/94

Fax Number: 943-6812

Request Information: Sge Attached

Need Date: 1/15/94

Response: See Attached - No health i=acts are to be calculated for construction emissions

Data Source/Accuracy: Data Package - Prelimin rp

Prepared By: C. Henderson Date Sent/Faxed: 1/27/95

Concurrence: Marc Nelson /Y/ "N/^

Marc Nelson - De ty Project anager

•
^-. enginleninfrq.017



Date: December 20, 1994

To: Dave Murray

From: J.J. Davis

Subject: DATA REQUEST FOR RISK ASSESSMENT MODELING

We have identified some several data needs which are described in the remainder of this memo.

ELECTRONIC COPY OF NONRADIOLOGICAL ROUTINE RELEASES FROM THE
VITRIFICATION PLANT

The data package for "No Pretreatment" (pp. B4-4 to 84-9) contains a table showing the
nonradiological routine releases from the vitrification plant. However, the print size is too small
to read. We need a readable copy of this table, preferably in electronic form.

2. SIMPLIFIED SCHEMATIC FOR THE "NO PRETREATMENT AND TPA" ALTERNATIVES

ILLUSTRATING FACILITY CONFIGURATIONS, LOCATIONS, AND POINTS OF RELEASE FOR
EMISSIONS TO THE STACK(S) AND VENT(S) (PREFERABLY OVERLAID OVER A SITE MAP)

The risk calculation requires knowledge of the offgas volumes and concentrations at the point of

release to the environment. This release point depends on the facility configuration. For
example, if LLW Pretreatment and LLW vitrification are combined in one facility with one stack,
the stack locations and concentrations will be different than if these processes are located in
separate facilities. This same logic applies to emissions from ventilation ducts.

For the purposes of assessing risk from routine operations, a simplified process flow diagram that
schematic that illustrates the systems configuration (e.g. shows the waste tanks, process
buildings, outside storage tanks, transfer lines, LLW disposal vault, HLW storage facility, and their
associated stacks and vents) is required. This schematic should primarily be a visual
representation of the facilities, rather than a process flow diagram. Each point of release should
be indicated on the schematic. The volume and concentration of effluents should be specified
at each point of routine release to the environment in a corresponding table(s).

3. SUMMARY OF SHIELDING AND MAINTENANCE REQUIREMENTS

Please specify shielding and maintenance requirements for each major process activity or facility
in a summary table. This table will allow ASI determine where there is potential for routine
exposure to chemicals or radioactivity. For example, indicate if the vitrification facilities are fully
shielded. Also, state whether the facility will be remotely or contact maintained (e.g., occupational
exposures will much lower than if the facilities are lightly shielded or contact maintained). An
example table for this information is provided as attachment One.

587.JACC-00003.JJD



4. IDENTIFY MAXIMALLY EXPOSED WORKER AND ASSOCIATED DOSE OR PROVIDE
SUPPORTING DATA TO ALLOW IDENTIFICATION OF MAXIMALLY EXPOSED WORKER

The maximally exposed worker must be identified. If this cannot be specified directly, then the
supporting information requested below should be provided.

Operational or maintenance procedures should be briefly described for the activities with
significant potential for worker exposure to chemicals or radionuclides. An example chart is
provided as Attachment Two.

Some specific questions to address include:

a. How often will the melter be changed and will it remain in the vitrification plant until closure
or will it be replaced and decontaminated?
b. If it removed and decontaminated, will there be any exposures to chemicals or radionuclides.
c. How often will the offgas treatment systems be cleaned and maintained?
d. If there is cleanout of scale in the melter offgas treatment system, will it require contact
maintenance?
e. Will there be operator contact during retrieval of the waste when the sluicing equipment is
being introduced or removed from the tanks?

5. POST REMEDIATION EMISSIONS

a. Will there be emissions to the air from the LLW Disposal vaults or from the tank residuals?
For example, will radon gas or other gases be emitted that result from decay of the LLW?
b. Will there be emissions to the air from the HLW during storage awaiting transportation to
Yucca Mountain?

6. SPECIFY THE EVAPORATOR CAPACITY DURING OPERATION AND THE RADIOACTIVE
AND NON-RADIOACTIVE RELEASES FROM THE EVAPORATOR INCLUDING TRITIUM
RELEASES. ALSO SPECIFY THE DURATION OF EVAPORATOR OPERATION DURING THE
LIFE OF THE TWRS PROJECT.

7. PROVIDE RATIONALE FOR INCLUDING ONLY Cs, Sr, and 1-129 AS ROUTINE RELEASES
FROM THE MINIMAL PRETREATMENT AND TPA ALTERNATIVE.

Table 6-5 attached lists emissions from the retrieval and transfer of waste for the TWRS EIS
alternatives. Only the radionuclides listed above are present. This does not seem to be correct.

8. MSDS DATA SHEETS (NOT NEEDED)

We have considered the JEG request to identify the MSDS needed for the risk assessment effort.
We currently believe that the MSDS cannot provide us with useful information because the
chemicals identified are in solution (listed as ions, not chemical compounds). MSDS do not exist
for these chemical forms.

587.JACC00003,JJD



Attachment One
OUTLINE OF PROPOSED SUMMARY TABLE FOR SHIELDING AND MAINTENANCE SUMMARY

Action TWRS PROCESS SHIELDING AND MAINTENANCE REQUIREMENTS
Alternative

Transfer Evaporate Transfer Pretreat Additional LLW HLW Onsite Cover
Liquids
Out of

Liquids Waste to
Pretreat

Waste Waste
Transfer

Vitrification Vitrification Waste
Storage

Tanks with
Multi-Layer

Tank Barrier

1. TPA
Preferred

2. No
Pretreatment

-------------

5B7.JAC\CP00003.JJD



Attachment Two

ACTIVITY ACTIVITIES RESULTING DURATION OF INTERNAL AND
IN MAXIMUM WORKER EXPOSURE EXTERNAL DOSE (BY
EXPOSURES CONSTITUENT)

Retrieval Installation and removal of x persons for
sluicing arm approximately x

hours/year exposed
to gamma radiation

Pretreatment Installation and removal of
ion exchange resins

Vitrification Routine melter and offgas
system clean out

LLW Disposal Deposition of canister into
vault

Example chart only

cc: Alex Nazarali
Joan Young
Andy Stanley
Reed Kaldor
John Horton
John Shrock
Mike Harker
File 587.2.11.2.2
File 587.2.11.2.5

H9DATAVIM0enktb1



DATA REQUEST 17

REQUESTED BY : J. YOUNG /ASI

ELECTRONIC COPY OF NONRADIOLOGICAL ROUTING RELEASES FROM THE

VITRIFICATION PLANT.

The pages referenced No Pretreatment pages B4-4 to B4-9 are the construction emission

estimates broken down by year. Attached are I 1 x 17 copies of the pages that are slightly better,

some pages are legible. These breakdowns are summarized on an annual basis on page 84-3.
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Years 24 of Construction

Hanford Waste Vitrification Project - Environmental Impact Slnmmenl Fluor Daniel Environmentnl Services
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5 Year Duration of Construclion

Hanford Waste Vitrification Project - Environmental Impact Statement Fluor Daniel Environmental Scrvices
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5 Year Airuliun of Conslruction
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5 Year Duration of Consvuction
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Request Number 018

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Young

Phone Number: 946-7112

Date: 12/20/94

Fax Number: 943-6812

Request Information: Simplified Schematic for the "No Pretreatment and TPA" Alternatives

illustratin!z fa ili onfiQurations locations andnointe of release for emissions to the stack(s)

and vent(s (preferably overlaid over a Site map)(See Attached)

Need Date: 1/15/95

---------------------------------------------- -------------------------------------- -----------------------

Response: See Attached

Data Source/Accuracy: Data Packages - Preliminary

Prepared By: C. Henderson Date Sent/Faxed: 1/27/95

Marc Nelson - D"eputy Project M2

enginleninfrq.018



ASI Memorandum

To: Dave Murray, JEG

From: J.J. Davis, ASI ^ Pa-u-K.

Subject: DATA REQUEST FOR RISK ASSESSMENT MODELING

December 21, 1994

We have identified some data needs which are described in the remainder of this memo.

1. ELECTRONIC COPY OF NONRADIOLOGICAL ROUTINE RELEASES FROM THE
VITRIFICATION PLANT

The data package for "No Pretreatment" (pp. B4-4 to B4-9) contains a table showing the
nonradiological routine releases from the vitrification plant. However, the print size is too small

to read. We need a readable copy of this table, preferably in electronic form.

SIMPLIFIED SCHEMATIC FOR THE "NO PRETREATMENT AND TPA" ALTERNATIVES
ILLUSTRATING FACILITY CONFIGURATIONS, LOCATIONS, AND POINTS OF RELEASE

FOR EMISSIONS TO THE STACK(S) AND VENT(S) (PREFERABLY OVERLAID OVER A
SITE MAP)

The risk calculation requires knowledge of the off-gas volumes and concentrations at the point

of release to the environment. This release point depends on the facility configuration. For

example, if LLW pretreatment and LLW vitrification are combined in one facility with one stack,

the stack locations and concentrations will be different than if these processes are located in

separate facilities. This same logic applies to emissions from ventilation ducts.

For the purposes of assessing risk from routine operations, a simplified process flow diagram that
illustrates the systems configuration (e.g. shows the waste tanks, process buildings, outside

storage tanks, transfer lines, LLW disposal vault, HLW storage facility, and their associated stacks

and vents) is required. This schematic should primarily be a visual representation of the facilities,

rather than a process flow diagram. Each point of release should be indicated on the schematic.

The volume and concentration of effluents should be specified at each point of routine release

to the environment in a corresponding table(s).

3. SUMMARY OF SHIELDING AND MAINTENANCE REQUIREMENTS

Please specify shielding and maintenance requirements for each major process activity or facility

in a summary table. This table will allow ASI to determine where there is potential for routine

exposure to chemicals or radioactivity. For example, indicate if the vitrification facilities are fully

shielded. Also, state whether the facility will be remotely or contact maintained (e.g., occupational

exposures will be much lower than if the facilities are lightly shielded or contact maintained). An

587.JAGYd•10007JJD



DATA REQUEST 18

REQUESTED BY: J YOUNG/ASI

SIMPLIFIED SCHEMATIC

A simplified schematic and block flow diagram is still in work. As an interim source of

information stack location, height and release information is provided for the TPA and No

Pretreatment alternatives. This is identical information provided to ESE and we will update both

ASI and ESE as additional information becomes available.



AIR DATA REQUEST PACKAGE

IA. It is not reasonable to assume that there will be no release of toxic air pollutants and volatile

hazardous air pollutants from the transfer and treatment processes.

WHC was requested to supply air emission data for each alternative in response to JEG data

request section 3.1.

The following is our understanding of what is included in the Waste Retrieval and Transfer,

Minimal Pretreatment, and TPA data packages with regard to air emissions.

Waste Retrieval and Transfer- Table 6-4 Non Rad Operating Emissions, Table 6-5

Radiological Operating Emissions

The non rad operating emissions were taken from engineering support data for the HDW

EIS. Non radioactive emissions for waste retrieval and transfer should be estimated as a

factor of the normal operating non rad emissions similar to the method outlined in the

notes for table 6-5, "estimate aerosol production during sluicing operations would be on

the order of 1000 times the aerosols produced during normal operations".

Minimal Pretreatment - Table 7-5 Non Rad Operating Emissions, Table 7-6 Radiological

Operating Emissions. Table 7-5 and Table 7-6 do not agree with material balance in

appendix of document.

TPA Alternative - Table 10-6 Non Rad Operating Emissions, Table 10-7 Radiological

Operating Emissions. Table 10-6 and 10-7 do not agree with material balance.

The Minimal Pretreatment and TPA tables give the overall emissions. We will have to

estimate the emission rates using the material balance and the nominal plant operating

rate for average emissions and the peak capacity for peak emission rates.

Note for both Minimal Pretreatment and TPA the footnotes state "VOC emissions shown

are for kerosene handling. VOC emissions for main processes and other auxiliary

sources are not currently defined."

History : Currently tank farm operations lack the capability to monitor and control emissions of

hazardous pollutants (other than HEPA filter control of particulates). The following paragraph is

from the statement of need for project W-314. Project W-314 will add tank ventilation systems

with the capability to monitor and control emissions to regulatory requirements.

The majority of the existing ventilation systems do not have the ability to control or

monitor for hazardous chemical emissions, therefore Hanford cannot statistically report

the quantity or identity of these emissions being exhausted into the atmosphere. The tank

farm with the most monitoring equipment is the SY Farm, specifically Tank 101-SY.

However, only the quantity of hydrogen, ammonia and volatile organic compounds



(VOCs) produced in this tank are monitored, although the exhausted air contains many

other compounds which are not monitored. Actual characterization of the air being

expelled by the ventilation systems in this study have not been performed in sufficient

detail to allow a comprehensive comparison of the exhausted air constituents to the

regulatory lists, such as WAC-173-460. Without this information, the exposure of site

workers to possible hazardous compounds being exhausted are relatively unknown."

(WHC-SD-WM-ES-284 Rev 0)

113. The offgas temperatures for the combustion melter is in the range of an incinerator (2476

deg F). No data on retention times or decontamination factors are given. It is our understanding

that additional controls will be added to the offgas treatment train if/as required to meet emission

standards.

1C and ID. The tank ventilation and process plant offgas treatment systems will have to be

designed to comply with WAC-173-460 Controls for New Sources of Toxic Air Pollutants.

WAC-173-460 establishes TAP emission concentration levels of three types. Risk based levels

are established for Class A TAPs. Threshold based or special acceptable source impact levels are

established for Class B TAPs as outlined in WAC-173-460-110.

1 E. You should assume that the facility will comply with the requirements of WAC-173-400

and WAC-173-460.



3A. The Minimal Pretreatment data package received 11/8/94 has one set of flowsheets in

section 4.0. The following streams are components of the stack flows for the Minimal

Pretreatment data package. Streams 702,706, 645, 522, and 434.

The TPA data package received 11/8/94 has flowsheets for HLW and LLW in section 7.0 from

Fluor and flowsheets for HLW and LLW from WHC in appendix A.

In section 7.0
Separations and LLW streams = 645 + 702 + 706 + 434 + 522
HLW = 645 + 702 + 706

The pretreatment emissions associated with in-tank sludge wash are not estimated in the above

streams. The emissions from in-tank sludge wash will be exhausted through the DST tank

ventilation systems. These emissions will be released from existing DST farms in the 200E area.

I asked WHC engineer on 1/6 for confirmation that this was not in the package. He confirmed

this and will look into how these emissions can be estimated. Emissions from pretreatment

streams not associated with in-tank sludge washing will be exhausted through the LLW process

stack.

3B. See attached sheets

3C. Per telecon with WHC engineers on 1/6/95 the following stack information was identified:

Minimum Pretreatment- The facility will have 2 stacks, one stack will be for zone I or process

offgas and one stack will be for zones 2 and 3 ventilation. The stack for zones 2 and 3 should not

exhaust anything other than clean ventilation air during normal operations. The zone 1 stack will

be the source of emissions. Both stacks are 180' high. The stacks are adjacent to the west wall of

the vitrification building towards the center. The stack coordinates are N41,000, W50,750 in

Hanford coordinates.

TPA alternative- Both the HLW and LLW vitrification facilities will have 2 stacks that function

in the same manner as explained above for the Minimal Pretreatment case. The LLW

vitrification facility process stack coordinates are W51,750 , N50,750 in Hanford coordinates.

The HLW facility process stack coordinates are W50,800 , N41,000 in Hanford coordinates. The

current design of the facilities has all of the stacks at 180' in height.

The heights of the nearby facilities are as follows:

Min Pre Treatment vitrification facility height 51' high

TPA LLW vitrification facility 83' high

TPA HLW vitrification facility 100' high

Using the information in the Fluor mass balances the following were calculated:



Minimal Pretreatment stack flow is a combination of streams 645+702+706+522+434 equal to
21,930 SCFM at 368 deg F.

TPA separations and LLW stack flow is a combination of streams 645+702+706+522+434 and is
equal to 24,556 SCFM at 343 deg F.

TPA HLW vitrification facility stack flow is a combination of streams 645+702+706 and is equal

to 3932 SCFM at 178 deg F.



5. Cooling Towers - Review of the flow sheets and equipment lists indicate that only non-

contact process water used in heat exchangers goes to the cooling tower and thus emissions

should be just water.



7. The TPA alternative will have four stacks total. Two at the HLW facility and two at the LLW

facility, however, only one stack at each facility will be an emission release point during normal

operations. I can't follow how emissions were calculated from the flow sheets. WHC engineers

agreed that the tables and the material balances did not agree. Both the material balances and the

emission tables will change in next release of the packages. We can separate the emissions from

the HLW and LLW plants using the material balances (see spreadsheet output provided for data

request no. 5).

There may also be a separate ventilation exhaust point associated with sulfur vault ventilation

system (WHC engineer is checking on this per telecon 1/6).

Per discussion with WHC engineer on 1/12/95 the vault emissions will be pulled back through

the ventilation system for the sulfur decantation vault and exhausted through the process stack.



9. During the review of the data packages JEG brought up the issue regarding the construction
emissions in the data package. The emission estimates were taken directly from the HDW EIS.
The retrieval alternative in the HDW EIS was not as construction intensive as the current
retrieval alternative (waste transfer facilities, pipelines). WHC took the action to review and
revise at 1/31/95 release.

I talked to WHC engineer on 1/5 to talk about this issue. We concluded that the Waste Retrieval
and Transfer facilities and the Waste Sampling and Storage Facility would be constructed first
and the piping would be routed as required to support retrieval throughout the retrieval period. A
conservative approach may be to model the construction emissions as point sources from
distributed between each of the five transfer related facilities over a shorter time period. Note
also that as the packages are currently the construction emissions from Retrieval and Transfer are
very small in comparison to the main alternative. For example particulates = 0.2% of Min. PT,
SOx = 0.8% of Min PT, CO =0.03% Min PT. , also the construction emissions for TPA are
higher than Minimum Pretreatment so the percentages get smaller.

Using the schedules in the Waste Retrieval and Transfer data packages the following dates were
found construction start 1998 for Min PT and TPA, Retrieval Operations start 2003 for Min PT
and TPA. These dates should be the construciton period of the 4 Waste Transfer Annexes and
the Waste Storage and Sampling facility.

The coordinates for the 200West Transfer Annexes are:
1@N36,100, W75,250
1 @ N43,000, W75,600

The coordinates for the 200West Sampling and Storage facility is:
N37,600, W75,400

The coordinates for the 200East Transfer Annexes are:
1 @ N42,250, W48,200
1@ N46,200, W52,900

11. Construction is intended to be a fairly level activity throughout the 19 year construction
period 1998/2017. Table 6-27 provides a breakdown by unit process.
See response to number 9.



B. The construction emissions in the Retrieval data package do not include releases from the
construction of the barriers. We addressed this during the package reviews with WHC. This
should be fixed in the next release of the Waste Retrieval and Transfer data package.



HLW Emissions

TPA HLW stack flows

LIQUID COMPONENTS

Regulated stream
907 917 totals mt ANNUALAVE 24 hour avg. peak hourly peak conc.

VOLUME TOTAUI9 ann ave/219 (daily ave/24)xl.3 peak hourly/stack flow

SP. GRAVITY metric tons kg/year kg/ 24 hr kg/hr grams/cubic meter

MASS FLOW MT 1.86E+05 2.85E+04 2.15E+05 1.13E+07 5.16E+04 2.79E+03 4.18E+02

Al WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Fe O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cr WAC-460 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Na O.00E+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

Si O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 O.OOE+00

P • wAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N02, N03 PP O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs and Ba O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sr and Y O.00E+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

To O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

TRU O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Total MCi O.OOE+00 O.OOE+DO O.OOE+00 O.OOE+00 O.OOE+00

Ag+ WAC-460-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

AI+3 WAC-460 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Am+3 O.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

As+5 WAC-460 O.00E+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

B+3 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

Ba+2 WAC-4607 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Be+2 40CFFLWAC460 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Bi+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

C 14 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Ca+2 O.00E+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Cd+2 WAC-460-130 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00

Ce+3 O.OOE+00 0.O0E+00 O.OOE+00 O.OOE+00 0.00E+00

Cl- O.OOE+00 0.00E+00 O.OOE+00 O.00E+00 0.00E+00

C12 WAC-460-160 3.48 3.48E+00 1.83E+02 8.36E-01 4.53E-02 6.78E-03
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Cm+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

CO WAC-460-160 2.53E+02 2.53E+02 1.33E+04 6.08E+01 3.29E+00 4.93E-01

CO+3 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

C02 WAC-460-160 2.04E+04 2.04E+04 1.07E+06 4.90E+03 2.66E+02 3.97E+01

Co3-2 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Cr+3 WACa60-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cs+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cu+2 WAC-460-160 O.00E+00 O.00E+00 0.00E+00 O.00E+00 O.00E+00

F- O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

F2 WAC-460-160 5.86E+01 5.86E+01 3.08E+03 1.41 E+01 7.63E-01 1.14E-01

Fe+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

FeCn6-3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

H+ O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

H2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

H20. 2.94E+03 2.94E+03 1.55E+05 7.07E+02 3.83E+01 5.73E+00

H2S WAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Hg WAC-460-160 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Hg+2 WAC O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

I- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

12 WAC-460 0.00335 3.35E-03 1.76E-01 8.05E-04 4.36E-05 6.53E-06

K+ 0.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Kerosene O.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

La+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Li+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Mg+2 0.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Mn02 WAC-a60-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Mo+6 O.00E+00 O.00E+00 0.00E+00 O.00E+00 O.00E+00

N2 1.28E+os 2.25E+04 1.51E+05 7.92E+06 3.62E+04 1.96E+03 2.93E+02

Na+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Nb+5 1.73E+01 1.73E+01 9.11E+02 4.16E+00 2.25E-01 3.37E-02

NH3 WAC-460-160 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00

Ni+3 WAC-460-130 9.66E-02 9.66E-02 5.08E+00 2.32E-02 1.26E-03 1.88E-04

NO PP 4.2s 4.29E+00 2.26E+02 1.03E+00 5.58E-02 8.36E-03

N02 PP O.00E+00 O.00E+00 0.00E+00 O.OOE+00 0.00E+00

N03- O.00E+00 O.00E+00 O.00E+00 0.00E+00 0.00E+00
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Np+4 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
02 3.38E+04 5.99E+03 3.98E+04 2.09E+06 9.56E+03 5.18E+02 7.75E+01

OH- O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Pb+4 WAC140CFR O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Rb+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Re+7 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
Rh+3 wAC O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Ru+3 0.00E+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00
Sb+5 wAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00
Se+6 wAC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Si+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Sm+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Sn+4 WAC-460 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
S02 PP 4.51 4.51E+00 2.37E+02 1.08E+00 5.87E-02 8.79E-03

S04-2 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Sr+2 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
S O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TcO2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TcO4- O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00
Te+6 WAC-460-160 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Th+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Ti+4 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00
Ti+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TOC O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00
U02+2 WAC-460 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
V+5 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
W+6 WAC460 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
ZN+2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
ZRO2:2H20 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

SOLIDS COMPONENTS O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Total Mass Flow 6.11E-08 1.15E-02 1.15E-02 6.05E-01 2.76E-03 1.50E-04 2.24E-05

Al (summary) WAC460-160 2.14E-09 4.01 E-04 4.01 E-04 2.11 E-02 9.64E-05 5.22E-06 7.81E-07
Fe (summary) 2.19E-09 4.09E-04 4.09E-04 2.15E-02 9.83E-05 5.32E-06 7.97E-07
Cr (summary) wnc460-160 9.23E-11 1.e7E-os 1.87E-05 9.84E-04 4.49E-06 2.43E-07 3.64E-08
Na (summary) 5.07E-09 9.49E-04 9.49E-04 4.99E-02 2.28E-04 1.24E-05 1.85E-06
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Si (summary) 1.32E-08 1.21E-04 1.21E-04 6.37E-03 2.91 E-05 1.58E-06 2.36E-07

P (summary) WAC460-160 6.46E-10 6.46E-10 3.40E-08 1.55E-10 8.41E-12 1.26E-12
N02, N03 pp 5.01 E-05 2.64E-03 1.20E-05 6.52E-07 9.76E-08
Cs and Ba 2.48E-10 5.01E-05 6.96E-05 3.66E-03 1.67E-05 9.06E-07 1.36E-07
Sr and Y 3.44E-10 6.96E-05 4.98E-09 2.62E-07 1.20E-09 6.49E-11 9.71E-12
Tc 2.29E-14 4.64E-09 4.64E-09 2.44E-07 1.12E-09 6.04E-11 9.04E-12
TRU 4.88E-13 9.88E-08 9.88E-08 5.20E-06 2.37E-08 1.29E-09 1.93E-10
Total MCi 1.30E-08 2.63E-03 2.63E-03 1.38E-01 6.32E-04 3.42E-05 5.12E-06
Ag+ WAC460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.OOE+00
Ag20 WAC460-160 1.10E-12 2.22E-07 2.22E-07 1.17E-05 5.34E-08 2.89E-09 4.33E-10
AI+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00
A1203 4.05E-09 7.58E-04 7.58E-04 3.99E-02 1.82E-04 9.87E-06 1.48E-06
Am+3 O.00E+00 O.00E+00 O.OOE+00 O.00E+00 O.OOE+00
Am203 1.11E-13 2.25E-08 2.25E-08 1.18E-06 5.41E-09 2.93E-10 4.38E-11
As+5 WAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00
As205 2.50E-12 5.06E-07 5.06E-07 2.66E-05 1.22E-07 6.59E-09 9.86E-10
B+3 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00
B203 WAC-460-160 5.94E-09 1.11E-03 1.11E-03 5.84E-02 2.67E-04 1.44E-05 2.16E-06
Ba+2 7 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00
BaO WAC 5.70E-12 1.15E-06 1.15E-06 6.05E-05 2.76E-07 1.50E-08 2.24E-09
Be+2 40CFFLWAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00
BeO 6.38E-14 1.29E-08 1.29E-08 6.79E-07 3.10E-09 1.68E-10 2.51 E-11
Bi+3 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 0.00E+00
Bi203 5.49E-10 1.11E-04 1.11E-04 5.84E-03 2.67E-05 1.44E-06 2.16E-07
C 14 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ca+2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00
CANCRINITE O.00E+00 0.00E+00 O.00E+00 O.00E+00 0.00E+00
CaO WAC-460-160 5.86E-10 1.10E-04 1.10E-04 5.79E-03 2.64E-05 1.43E-06 2.14E-07
Cd+2 WAC-460-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CdO 2.39E-11 4.83E-06 4.83E-06 2.54E-04 1.16E-06 6.29E-08 9.41E-09
Ce+3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce203 7.41E-10 1.39E-04 1.39E-04 7.32E-03 3.34E-05 1.81E-06 2.71E-07
Cl- 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm+3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm203 6.39E-17 6.39E-17 3.36E-15 1.54E-17 8.32E-19 1.25E-19
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Co+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Co203 2.68E-12 5.42E-07 5.42E-07 2.85E-05 1.30E-07 7.06E-09 1.06E-09

Co3-2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cr+3 WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cr2O3 1.35E-10 2.73E-05 2.73E-05 1.44E-03 6.56E-06 3.55E-07 5.32E-08

Cs+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs20 3.20E-12 6.47E-07 6.47E-07 3.41E-05 1.55E-07 8.42E-09 1.26E-09

Cu WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

Cu+2 WAC460-160 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.00E+00

Cu0 2.39E-12 4.83E-07 4.83E-07 2.54E-05 1.16E-07 6.29E-09 9.41E-10

CuSO4 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

F- WAC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

Fe+3 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

Fe203 WAC-460-160 3.12E-09 5.85E-04 5.85E-04 3.08E-02 1.41 E-04 7.62E-06 1.14E-06
H+ . O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Hg+2 WAC-460-160 O.OOE+00 O.00E+00 O.OOE+00 O.00E+00 O.OOE+00

I- WAC 7 O.OOE+00 O.00E+00 O.OOE+00 O.00E+00 O.OOE+00
K+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

K20 5.90E-11 1.19E-05 1.19E-05 6.26E-04 2.86E-06 1.55E-07 2.32E-08

La+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La203 1.13E-10 2.28E-05 2.28E-05 1.20E-03 5.48E-06 2.97E-07 4.44E-08

Li+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

Li20 2.16E-11 3.08E-04 3.08E-04 1.62E-02 7.40E-05 4.01E-06 6.00E-07

Mg+2 5.17E-10 5.17E-10 2.72E-08 1.24E-10 6.73E-12 1.01E-12

MgO WAC-460-160 4.37E-06 4.37E-06 2.30E-04 1.05E-06 5.69E-08 8.51E-09

Mn02 WAC-460-160 1.93E-11 9.68E-05 9.68E-05 5.09E-03 2.33E-05 1.26E-06 1.89E-07

Mo+6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Mo03 6.83E-09 3.91E-06 3.92E-06 2.06E-04 9.41 E-07 5.10E-08 7.63E-09

Na+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Na20 2.35E-18 1.28E-03 1.28E-03 6.74E-02 3.08E-04 1.67E-05 2.49E-06

Nb+5 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0 0

Nb205 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Ni+3 WAC460-160 0.00E+00 O.OOE+00 0.00E+00 0.00E+00 0.00E+00

Ni2FeCN6 O.00E+00 O.OOE+00 0.00E+00 O.00E+00 O.OOE+00

Ni203 3.52E-11 7.11E-06 7.11E-06 3.74E-04 1.71E-06 9.26E-08 1.39E-08
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NiO 6.10E-10 1.14E-04 1.14E-04 6.00E-03 2.74E-05 1.48E-06 2.22E-07

N02- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

N03- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Np+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Np02 1.22E-13 2.46E-oe 2.46E-08 1.29E-06 5.91E-09 3.20E-10 4.79E-11

OH- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

P205 1.48E-09 2.77E-04 2.77E-04 1.46E-02 6.66E-05 3.61E-06 5.40E-07

P205:24H2O O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pb+4 PPM/AC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pb02 WAC 8.46E-11 1.71E-05 1.71E-05 9.OOE-04 4.11E-06 2.23E-07 3.33E-08

P04-3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pu+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pu02 7.03E-13 1.42E-07 1.42E-07 7.47E-06 3.41E-08 1.85E-09 2.77E-10

Rb+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Rb02 9.35E-15 1.89E-09 1.89E-09 9.95E-08 4.54E-10 2.46E-11 3.68E-12

Re+7 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Re207 1.25E-13 2.53E-08 2.53E-08 1.33E-06 6.08E-09 3.29E-10 4.93E-11

Rh+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Rh203 1.32E-12 2.67E-07 2.67E-07 1.41E-05 6.42E-08 3.48E-09 5.20E-10

Ru+3 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Ru203 1.63E-12 3.29E-07 3.29E-07 1.73E-05 7.91E-08 4.28E-09 6.41E-10

Sb+5 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sb205 6.01E-12 1.22E-06 1.22E-06 6.42E-05 2.93E-07 1.59E-08 2.38E-09

Se+6 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Se03 7.35E-12 1.49E-06 1.49E-06 7.84E-05 3.58E-07 1.94E-08 2.90E-09

Si+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Si02 2.82E-08 5.28E-03 5.28E-03 2.78E-01 1.27E-03 6.87E-05 1.03E-05

Sm+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sm203 9.26E-14 1.87E-08 1.87E-08 9.84E-07 4.49E-09 2.43E-10 3.64E-11

Sn+4 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Sn02 4.63E-14 9.36E-09 9.36E-09 4.93E-07 2.25E-09 1.22E-10 1.82E-11

S04-2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sr+2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

SrO 1.09E-10 2.20E-05 2.20E-05 1.16E-03 5.29E-06 2.86E-07 4.29E-08

Tc207 2.12E-12 4.28E-07 4.28E-07 2.25E-05 1.03E-07 5.57E-09 8.34E-10
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HLW Emissions

Tc04- 0.00E+00 0.00E+00 O.00E+00 O.OOE+00 0.00E+00

Te+6 WAC-460-160 0.00E+00 0.00E+00 O.00E+00 0.00E+00 O.00E+00

Te03 WAC-060-160 8.45E-13 1.71 E-07 1.71 E-07 9.00E-06 4.11 E-08 2.23E-09 3.33E-10
Th+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Th02 3.84E-11 7.77E-o6 7.77E-06 4.09E-04 1.87E-06 1.01E-07 1.51E-08

Ti+4 0.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

Ti02 1.83E-12 3.70E-07 3.70E-07 1.95E-05 8.89E-08 4.82E-09 7.21E-10

Ti+3 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00

Ti203 1.45E-11 2.94E-06 2.94E-06 1.55E-04 7.07E-07 3.83E-08 5.73E-09

TOC 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

UO2+2 WAC-460 7.77E-04 7.77E-04 4.09E-02 1.87E-04 1.01 E-05 1.51 E-06

U03 WAC-460 4.15E-09 4.15E-09 2.18E-07 9.97E-10 5.40E-11 8.09E-12

V+5 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00

V2O5 WAC-46o-160 1.72E-13 3.48E-08 3.48E-08 1.83E-06 8.36E-09 4.53E-10 6.78E-11

W02 4.26E-11 8.61E-06 8.61E-06 4.53E-04 2.07E-06 1.12E-07 1.68E-08

WO3 2.01E-14 4.06E-09 4.06E-09 2.14E-07 9.76E-10 5.29E-11 7.91E-12
ZN+2 WAG-460-160 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ZNO WAC-460-160 4.56E-12 9.23E-07 9.23E-07 4.86E-05 2.22E-07 1.20E-08 1.80E-09

ZRO2 WAC-460-160 2.01E-09 3.77E-04 3.77E-04 1.98E-02 9.06E-05 4.91E-06 7.35E-07

ZRO2:2H2O O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

material balance based on data package recvd 11/8/94

annual average based on 19 year operations period

24 hour ave. based on annual ave/number of operationg days per year (365 days @ 60% 0E=219 days)

peak hourly rate based on plant capacity of 20 mt /operating day
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LLW Emissions

TPA combined Separations and LLW stack flows

LIQUID COMPONENTS

Regulated stream
907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak conc.

VOLUME TOTAU23 year ann ave/219 (daily ave/24)x2.6 peak hrly/stack flow

SP. GRAVITY metric tons kg/year kg/ 24 hr kg/hr grams / cubic meter

MASS FLOW MT 3.17E+06 5.03E+05 3.67E+06 1.60E+08 7.29E+05 7.90E+04 1.89E+03

Al WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Fe O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Cr WAC-460 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Na 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Si O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00

P . WAC-460-160 O.OOE+00 0.00E+00 O.00E+00 0.00E+00 O.OOE+00

N02, N03 PP 2.10E+01 2.10E+01 9.13E+02 4.17E+00 4.52E-01 1.08E-02

Cs and Be O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.00E+00

Sr and Y O.OOE+00 o.oOE+00 O.OOE+00 0.00E+00 O.OOE+00

Tc O.OOE+00 o.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

TRU O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.00E+00

Total MCi 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Ag+ WAC-460-130 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

A1+3 WAC-460 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Am+3 0.00E+0o O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

As+5 WACa60 O.OOE+00 0.00E+00 O.OOE+00 O.00E+00 O.OOE+00

6+3 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba+2 WAC-460? O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

Be+2 40CFRM/AC460 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Bi+3 0.60E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

C 14 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Ca+2 0.60E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Cd+2 WAC-060-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ce+3 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Cl- o.0oE+6o O.ooE+00 O.OOE+00 O.00E+00 O.00E+00

C12 WAC-460-160 4.84E+02 4.84E+02 2.t0E+04 9.61E+01 1.04E+01 2.49E-01
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LLW Emissions

Cm+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00
CO WAC-460-180 2.47E+03 2.47E+03 1.07E+05 4.90E+02 5.31E+01 1.27E+00
CO+3 WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
C02 WAC-460-160 1.95E+05 1.95E+05 8.48E+06 3.87E+04 4.19E+03 1.01E+02
Co3-2 WAC-460-160 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00
Cr+3 WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Cs+ O.OOE+00 o.ooE+00 0.00E+00 O.OOE+00 O.OOE+00
Cu+2 WAC-46o-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

F- O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00
F2 WAC-460-160 1.11E+03 1.11E+03 4.83E+04 2.20E+02 2.39E+01 5.72E-01
Fe+3 0.00E+60 o.aoE+oo O.OOE+00 O.OOE+00 O.OOE+00
FeCn6-3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
H+ 3.42E-01 3.42E-01 1.49E+01 6.79E-02 7.36E-03 1.76E-04
H2 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
H20• 6.08E+04 6.0eE+04 2.64E+06 1.21E+04 1.31E+03 3.13E+01
H2S WAC O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Hg WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Hg+2 WAC 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
I- O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
12 WAC-460 2.33E-01 2.33E-01 1.01E+01 4.63E-02 5.01E-03 1.20E-04
K+ O.OOE+00 o.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Kerosene O.OOE+00 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00
La+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Li+ O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Mg+2 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Mn02 WACa60-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Mo+6 0.00E+00 0.60E+00 O.OOE+00 O.OOE+00 O.00E+00
N2 2.30E+06 3.97E+05 2.70E+06 1.17E+08 5.35E+05 5.80E+04 1.39E+03
Na+ O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00
Nb+S O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00
NH3 WAC-460-160 1.87E+01 1.87E+01 8.13E+02 3.71E+00 4.02E-01 9.64E-03
Ni+3 WAC-460-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
NO pp 3.43 3.43E+00 1.49E+02 6.81E-01 7.38E-02 1.77E-03
N02 PP 1.45E+02 1.45E+02 6.30E+03 2.88E+01 3.12E+00 7.47E-02
N03- z.toE+ot 2.1 oE+01 9.13E+02 4.17E+00 4.52E-01 1.08E-02
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LLW Emissions

Np+4 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
02 6.03E+05 1.06E+05 7.09E+05 3.08E+07 1.41 E+05 1.52E+04 3.65E+02
OH- ' o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Pb+4 WAC/40CFR O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
Rb+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Re+7 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00
Rh+3 WAC o.ooE+oo o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00
Ru+3 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00
Sb+5 WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Se+6 WAC O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00
Si+4 0.00E+00 O.ooE+00 0.00E+00 O.OOE+00 O.OOE+00
Sm+3 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Sn+4 WAC-460 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
S02 PP 2.08E+02 2.08E+02 9.04E+03 4.13E+01 4.47E+00 1.07E-01
S04-2 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00
Sr+2 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
S O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Tc02 0.00E+00 0.00E+00 O.OOE+00 O.00E+00 O.OOE+00
Tc04- o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Te+6 WACa60-150 0.ooE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Th+4 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00
Ti+4 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
Ti+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
TOC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00
U02+2 WAC-460 O.OOE+00 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00
V+5 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
W+6 WAC460 0.00E+00 0.00E+oo O.OOE+00 O.OOE+00 O.OOE+00
ZN+2 O.OOE+00 O.ooE+00 0.00E+00 O.OOE+00 O.00E+00
ZR02:2H20 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
SOLIDS COMPONENTS O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

Total Mass Flow 1.o9E-O6 2.02E-01 2.02E-01 8.78E+00 4.01 E-02 4.34E-03 1.04E-04
Al (summary) WAC460-160 1.11E-08 2.05E-03 2.05E-03 8.91E-02 4.07E-04 4.41E-05 1.06E-06
Fe (summary) 4.38E-11 4.68E-06 4.68E-O6 2.03E-04 9.29E-07 1.01E-07 2.41E-09
Cr (summary) WAC460-160 3.53E-10 6.49E-05 6.49E-05 2.82E-03 1.29E-05 1.40E-06 3.35E-08
Na (summary) 2.02E-07 3.75E-02 3.75E-02 1.63E+00 7.44E-03 8.07E-04 1.93E-05
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LLW Emissions

Si (summary) 2.81E-07 5.21E-02 5.21E-02 2.27E+00 1.03E-02 1.12E-03 2.69E-05

P (summary) WAC460-160 4.50E-09 8.32E-04 8.32E-04 3.62E-02 1.65E-04 1.79E-05 4.29E-07
N02, N03 pp O.OOE+00 o.ooE+oa O.OOE+00 O.OOE+00 O.OOE+00
Cs and Ba 1.04E-10 2.04E-05 2.04E-05 8.87E-04 4.05E-06 4.39E-07 1.05E-08

Sr and Y 7.17E-12 7.39E-07 7.39E-07 3.21E-05 1.47E-07 1.59E-08 3.81E-10
Tc 7.72E-14 1.54E-08 1.54E-08 6.70E-07 3.06E-09 3.31 E-10 7.94E-12
TRU 2.71E-14 4.43E-09 4.43E-09 1.93E-07 8.79E-10 9.53E-11 2.28E-12
Total MCi 1.11E-10 2.11E-05 2.11E-05 9.17E-04 4.19E-06 4.54E-07 1.09E-08
Ag+ WAC460-160 0.00E+00 0.ooE+00 O.OOE+00 O.00E+00 O.00E+00
Ag20 WAC460-160 1.00E-13 1.78E-08 1.78E-08 7.74E-07 3.53E-09 3.83E-10 9.18E-12
AI+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
A1203 2.10E-08 3.87E-03 3.87E-03 1.66E-01 7.68E-04 8.32E-05 1.99E-06
Am+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

Am203 6.68E-15 1.11E-09 1.11E-09 4.83E-08 2.20E-10 2.39E-11 5.72E-13
As+5. WAC o.ooE+oo o.ooE+oo O.OOE+00 O.OOE+00 O.00E+00
As205 7.59E-13 1.47E-07 1.47E-07 6.39E-06 2.92E-08 3.16E-09 7.58E-11
8+3 0.00E+00 0.ooE+0o O.00E+00 O.OOE+00 O.00E+00
B203 WAC-460-160 1.20E-07 2.23E-02 2.23E-02 9.70E-01 4.43E-03 4.80E-04 1.15E-05
Ba+2 7 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

BaO WAC 9.32E-13 1.75E-07 1.75E-07 7.61E-06 3.47E-08 3.76E-09 9.02E-11
Be+2 40CFRNJAC O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

BeO 5.90E-15 1.05E-09 1.05E-09 4.57E-08 2.08E-10 2.26E-11 5.41E-13

Bi+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Bi203 1.86E-10 3.62E-05 3.62E-05 1.57E-03 7.19E-06 7.79E-07 1.87E-08

C 14 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00
Ca+2 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
CANCRINITE o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CaO WAC-460-160 8.63E-09 1.60E-03 1.60E-03 6.96E-02 3.18E-04 3.44E-05 8.25E-07
Cd+2 WAC-460-130 0.00E+00 O.o0E+00 O.OOE+00 O.OOE+00 O.OOE+00
CdO 6.66E-12 1.28E-06 1.28E-06 5.57E-05 2.54E-07 2.75E-08 6.60E-10

Ce+3 0.00E+00 0.ooE+0o O.OOE+00 O.OOE+00 O.OOE+00
Ce203 1.46E-11 1.54E-06 1.54E-06 6.70E-05 3.06E-07 3.31E-08 7.94E-10

Cl- O.OOE+00 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00
Cm+3 0.00E+00 o.oaE+ao O.00E+00 O.00E+00 O.OOE+00
Cm203 1.85E-18 1.85E-18 8.04E-17 3.67E-19 3.98E-20 9.54E-22
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00+300'0 00+300'0 00+300'0 00+300'0 00+300'0 9N3adZ!N

00+300'0 00+300'0 00+300'0 00+300'0 00+300'0 09L-09r-OvM E+IN

£Z-3ZZ'L ZZ-380'9 2-369'17 9L-3£o'L OZ-39£'Z OZ-39£'Z 9OZqN
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LLW Emissions

NiO 6.31E-12 1.23E-07 1.23E-07 5.35E-06 2.44E-08 2.65E-09 6.34E-11

N02- O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N03- O.OOE+00 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00

Np+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Np02 1.47E-14 2.71E-09 2.71E-09 1.18E-07 5.38E-10 5.83E-11 1.40E-12

OH- o.00E+06 0.00E+00 O.OOE+00 O.00E+00 O.OOE+00

P205 1.03E-08 1.91E-03 1.91E-03 8.30E-02 3.79E-04 4.11E-05 9.85E-07

P205:24H20 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Pb+4 PPIWAC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Pb02 WAC 8.76E-12 1.58E-06 1.58E-06 6.87E-05 3.14E-07 3.40E-08 8.14E-10

P04-3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Pu+4 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Pu02 3.10E-14 4.78E-09 4.78E-09 2.08E-07 9.49E-10 1.03E-10 2.46E-12

Rb+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

Rb02 2.16E-13 4.31E-08 4.31E-08 1.87E-06 8.56E-09 9.27E-10 2.22E-11

Re+7 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00

Re207 1.65E-14 3.06E-09 3.06E-09 1.33E-07 6.08E-10 6.58E-11 1.58E-12

Rh+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Rh203 5.25E-14 7.85E-09 7.85E-09 3.41E-07 1.56E-09 1.69E-10 4.05E-12

Ru+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru203 1.02E-13 1.71E-08 1.71E-08 7.43E-07 3.39E-09 3.68E-10 8.81E-12

Sb+5 O.OOE+00 o.ooE+oo O.OOE+00 O.OOE+00 O.OOE+00

Sb205 2.54E-13 3.88E-06 3.88E-08 1.69E-06 7.70E-09 8.34E-10 2.00E-11

Se+6 0.00E+00 0.00E+00 O.OOE+00 O.00E+00 O.OOE+00

Se03 2.31E-12 4.48E-07 4.48E-07 1.95E-05 8.89E-08 9.64E-09 2.31E-10

Si+4 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Si02 6.02E-07 1.11E-01 1.11E-01 4.83E+00 2.20E-02 2.39E-03 5.72E-05

Sm+3 0.00E+60 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Sm203 1.94E-15 2.01E-10 2.01E-10 8.74E-09 3.99E-11 4.32E-12 1.04E-13

Sn+4 WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Sn02 1.63E-14 3.18E-09 3.18E-09 1.38E-07 6.31E-10 6.84E-11 1.64E-12

S04-2 0.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

Sr+2 0.00E+00 0.00E+00 0.00E+00 O.00E+00 O.OOE+00

Sr0 2.26E-12 2.33E-07 2.33E-07 1.01E-05 4.63E-08 5.01E-09 1.20E-10

Tc207 1.4zE-os 1.4zE-os 6.17E-05 2.82E-07 3.05E-08 7.32E-10
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LLW Emissions

Tc04- 7.12E-12 7.12E-12 3.1 oE-10 1.41E-12 1.53E-13 3.67E-15

Te+6 WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te03 WAC-460-160 2.72E-14 3.47E-09 3.47E-09 1.51E-07 6.89E-10 7.46E-11 1.79E-12

Th+4 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

Th02 8.92E-13 1.01E-07 1.O1E-o7 4.39E-06 2.01E-08 2.17E-09 5.21E-11

Ti+4 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Ti02 4.77E-14 5.85E-09 5.85E-09 2.54E-07 1.16E-09 1.26E-10 3.02E-12

Ti+3 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.00E+00

Ti203 1.00E-12 1.71E-07 1.71E-07 7.43E-06 3.39E-08 3.68E-09 8.81E-11

TOC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

U02+2 WAC-460 0.00E+00 0.00E+00 O.OOE+00 O.00E+00 O.OOE+00

U03 WAC-460 2.85E-10 4.93E-05 4.93E-05 2.14E-03 9.79E-06 1.06E-06 2.54E-08

V+5 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

V205 WAC-460-160 4.49E-14 8.65E-09 8.65E-09 3.76E-07 1.72E-09 1.86E-10 4.46E-12

W02 4.76E-13 9.26E-08 9.26E-09 4.03E-07 1.84E-09 1.99E-10 4.77E-12

W03 1.04E-11 2.08E-06 2.08E-06 9.04E-05 4.13E-07 4.47E-08 1.07E-09

ZN+2 WAC-460-160 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

ZNO WAC-460-160 2.82E-12 5.55E-07 5.55E-07 2.41E-05 1.10E-07 1.19E-08 2.86E-10

ZRO2 WAC-460-160 6.64E-11 9.53E-06 9.53E-06 4.14E-04 1.89E-06 2.05E-07 4.91 E-09

ZRO2:2H20 o.ooE+oo O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

material balance based on data package revcd. 11/8/94

annual ave based on 23 year operations period

24 hour ave. based on annual ave/number of operating d ays per year (365 days@60% 0E=219 days)

peak hourly rate based on plant capacity of 200 mt/operating day
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No Separations Emissions

No Separations Stack Flows

LIQUID COMPONENTS

Regulated stream
907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak hourly concentration

VOLUME TOTAU14 year ann ave/219 (daily ave/24)xl.7 peak hourly/stack flow rate

SP. GRAVITY metric tons kg/year kg/ 24 hr kg/hr grams/ cubic meler

MASS FLOW MT 2.88E+06 4.63E+05 3.34E+06 2.39E+08 1.09E+06 7.72E+04 2.07E+03

Al WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Fe O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cr WAC-460 O.00E+00 O.00E+00 O.00E+00 0.00E+00 0.00E+00

Na O.00E+00 0.00E+00 O.00E+00 0.00E+00 O.00E+00

Si O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

P • WAC-460-160 0.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

N02, N03 PP O.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

Cs and Ba O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sr and Y O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Tc O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

TRU O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Total MCi O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ag+ WAC-460-130 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

AI+3 WAC-460 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Am+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

As+5 WAC-460 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

6+3 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Ba+2 WAC-4607 O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Be+2 40CFR/WAC460 O.00E+00 O.00E+00 0.00E+00 0.00E+00 O.00E+00

Bi+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

C 14 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ca+2 O.OOE+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cd+2 WAC-460-130 O.00E+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00

Ce+3 O.00E+00 O.00E+00 0.00E+00 0.00E+00 O.00E+00

Cl- O.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

C12 wnc 4so-1so 4.87E+02 4.87E+02 3.48E+04 1.59E+02 1.13E+01 3.02E-01

1/26' MINPT.XLS



No Separations Emissions

Cm+3 O.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

CO WAC-460-160 2.30E+03 2.30E+03 1.64E+05 7.50E+02 5.31E+01 1.43E+00

C0+3 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

C02 WAC-460-160 1.82E+05 1.82E+05 1.30E+07 5.94E+04 4.20E+03 1.13E+02

C03-2 WAC-46o-160 0.00E+00 O.00E+00 O.o0E+00 O.OOE+00 O.OOE+00

Cr+3 WAC-060-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cs+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cu+2 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

F- O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

F2 WAC-460-160 1.17E+03 1.17E+03 8.36E+04 3.82E+02 2.70E+01 7.25E-01

Fe+3 O.00E+00 0.00E+00 O.00E+00 O.DOE+00 O.00E+00

FeCn6-3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

H+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

H2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

H20. 4.81 E+04 4.81 E+04 3.44E+06 1.57E+04 1.11 E+03 2.98E+01

H2S WAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Hg
Hg+2

I-

WAC-460-160

WAC

O.00E+00
O.00E+00
0.00E+00

O.00E+00
0.00E+00
O.00E+00

O.00E+00
O.00E+00
0.00E+00

O.00E+00
O.00E+00
O.00E+00

O.00E+00
O.00E+00
O.00E+00

12 WAC460 2.36E-01 2.36E-01 1.69E+01 7.70E-02 5.45E-03 1.46E-04

{(+ 0.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Kerosene O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

La+3 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Li+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Mg+2

Mn02 WAC-460-160

O.00E+00
O.00E+00

O.00E+00
O.00E+00

O.00E+00
O.00E+00

0.00E+00
O.00E+00

O.00E+00
O.00E+00

Mo+6 0.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

N2 2.10E+06 3.66E+05 2.47E+06 1.76E+08 8.04E+05 5.70E+04 1.53E+03

Na+ O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Nb+5 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

NH3 WAC-460-160 1.87E+01 1.87E+01 1.34E+03 6.10E+00 4.32E-01 1.16E-02

Ni+3 WAC-460-130 O.00E+00 O.00E+00 O.00E+00 0.00E+00 0.00E+00

NO PP 3.52E+02 3.52E+02 2.51E+04 1.15E+02 8.13E+00 2.18E-01

N02 PP 1.40E+02 1.40E+02 1.00E+04 4.57E+01 3.23E+00 8.68E-02

N03- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00
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No Separations Emissions

Np+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

02 5.48E+05 9.72E+04 6.45E+05 4.61E+07 2.10E+05 1.49E+04 4.00E+02

OH- O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Pb+4 WAC/40CFR O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Rb+ O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00

Re+7 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

Rh+3 wAC O.00E+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+00

Ru+3 O.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

Sb+5 WAC-060-160 O.OOE+00 O.OOE+00 0.00E+00 O.00E+00 O.OOE+00

Se+6 WAC O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Si+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sm+3 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sn+4 WAC-460 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

S02 PP 1.27E+03 1.27E+03 9.07E+04 4.14E+02 2.93E+01 7.87E-01

504,2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sr+2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

S O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Tc02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Tc04- O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te+6 WAC-460-160 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Th+4 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ti+4 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ti+3 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

TOC O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

U02+2 WAC-460 O.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

V+5 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

W+6 WAC460 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

ZN+2 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

ZR02:2H20 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

SOLIDS COMPONENTS O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Tolal Mass Flow 9.94E-07 1.86E-01 1.86E-01 1.33E+01 6.07E-02 4.30E-03 1.15E-04

Al (summary ) WAC460-160 1.31 E-08 2.45E-03 2.45E-03 1.75E-01 7.99E-04 5.66E-05 1.52E-06

Fe (summary) 2.21E-09 4.13E-04 4.13E-04 2.95E-02 1.35E-04 9.54E-06 2.56E-07

Cr (summary) wnc460-160 4.45E-10 8.33E-05 8.33E-05 5.95E-03 2.72E-05 1.92E-06 5.16E-08

Na (summary) 1.84E-07 3.45E-02 3.45E-02 2.46E+00 1.13E-02 7.97E-04 2.14E-05
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No Separations Emissions

Si (summary) 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

P (summary) WAC460-160 5.09E-09 9.52E-04 9.52E-04 6.80E-02 3.11E-04 2.20E-05 5.90E-07

N02, N03 PP O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cs and Ba (MCi) 2.50E-10 5.05E-05 5.05E-05 3.61E-03 1.65E-05 1.17E-06 3.13E-08

Sr and Y(MCi) 3.48E-10 7.03E-05 7.03E-05 5.02E-03 2.29E-05 1.62E-06 4.36E-08

To (MCi) 9.91 E-14 2.OOE-08 2.00E-08 1.43E-06 6.52E-09 4.62E-10 1.24E-11

TRU (MCi) 5.10E-13 1.03E-07 1.03E-07 7.36E-06 3.36E-08 2.38E-09 6.39E-11

Total MCi 6.11E-10 1.24E-04 1.24E-04 8.86E-03 4.04E-05 2.86E-06 7.69E-08

Ag+ WAC460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ag20 WAC460-160 1.19E-12 2.40E-07 2.40E-07 1.71E-05 7.83E-08 5.54E-09 1.49E-10

AI+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

A1203 2.47E-08 4.62E-03 4.62E-03 3.30E-01 1.51E-03 1.07E-04 2.86E-06

Am+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Am203 1.17E-13 2.36E-08 2.36E-08 1.69E-06 7.70E-09 5.45E-10 1.46E-11

As+5. WAC O.00E+00 O.00E+00 0.00E+00 O.00E+00 O.00E+00

As205 3.23E-12 6.52E-07 6.52E-07 4.66E-05 2.13E-07 1.51E-08 4.04E-10

B+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

B203 WAC-460-160 1.06E-07 1.98E-02 1.98E-02 1.41E+00 6.46E-03 4.57E-04 1.23E-05

Ba+2 7 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

BaO WAC 6.56E-12 1.33E-06 1.33E-06 9.50E-05 4.34E-07 3.07E-08 8.25E-10

6e+2 40CFfLWAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

BeO 6.90E-14 1.40E-08 1.40E-08 1.OOE-06 4.57E-09 3.23E-10 8.68E-12

Bi+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Bi203 7.86E-10 1.47E-04 1.47E-04 1.05E-02 4.79E-05 3.40E-06 9.11E-08

C 14 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ca+2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

CANCRINITE O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

CaO WAC-460-160 8.17E-09 1.53E-03 1.53E-03 1.09E-01 4.99E-04 3.53E-05 9.49E-07

Cd+2 WAC-46o-t30 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

CdO 3.02E-11 6.11E-06 6.11E-06 4.36E-04 1.99E-06 1.41E-07 3.79E-09

Ce+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ce203 7.48E-10 1.40E-04 1.40E-04 1.OOE-02 4.57E-05 3.23E-06 8.68E-08

Cl- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cm+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cm203 6.51E-17 6.51E-17 4.65E-15 2.12E-17 1.50E-18 4.04E-20
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No Separations Emissions

Co+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Co203 2.86E-12 5.79E-07 5.79E-07 4.14E-05 1.89E-07 1.34E-08 3.59E-10

Co3-2 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Cr+3 WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cr203 6.51E-10 1.22E-04 1.22E-04 8.71E-03 3.98E-05 2.82E-06 7.56E-08

Cs+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Cs20 3.22E-12 6.52E-07 6.52E-07 4.66E-05 2.13E-07 1.51E-08 4.04E-10

Cu WAC-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cu+2 WAC460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Cu0 3.07E-12 6.22E-07 6.22E-07 4.44E-05 2.03E-07 1.44E-08 3.86E-10

CuS04 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

F- WAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Fe+3 O.00E+00 O.00E+00 O.00E+0 0 O.00E+00 O.00E+00

Fe203 WAC-460-160 3.16E-09 5.91E-04 5.91E-04 4.22E-02 1.93E-04 1.37E-05 3.66E-07

H+ . O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Hg+2 WAC-460-160 O.00E+00 O.00E+00 0.00E+00 O.00E+00 O.00E+00

I- WAC 7 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

K+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

K20 4.32E-09 8.74E-04 8.74E-04 6.24E-02 2.85E-04 2.02E-05 5.42E-07

La+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

La203 1.14E-10 2.30E-05 2.30E-05 1.64E-03 7.50E-06 5.31E-07 1.43E-08

Li+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Li20 3.78E-08 7.07E-03 7.07E-03 5.05E-01 2.31E-03 1.63E-04 4.38E-06

Mg+2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

MgO WAC-460-160 7.58E-09 1.42E-03 1.42E-03 1.01E-01 4.63E-04 3.28E-05 8.80E-07

Mn02 WAC-460-160 5.75E-10 1.08E-04 1.08E-04 7.71 E-03 3.52E-05 2.50E-06 6.70E-08

Mo+6 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Mo03 3.16E-11 6.39E-06 6.39E-06 4.56E-04 2.OBE-06 1.48E-07 3.96E-09

Na+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 0.00E+00

Na20 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

Nb+5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00

Nb205 2.39E-18 2.39E-18 1.71E-16 7.80E-19 5.52E-20 1.48E-21

Ni+3 WAC-460-160 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Ni2FeCN6 O.00E+00 0.00E+00 O.00E+00 O.00E+00 O.00E+00

Ni203 3.72E-11 7.52E-06 7.52E-06 5.37E-04 2.45E-06 1.74E-07 4.66E-09
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No Separations Emissions

NiO 6.10E-10 1.14E-04 1.14E-04 8.14E-03 3.72E-05 2.63E-06 7.07E-08

N02- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

N03- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Np+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Np02 1.35E-13 2.73E-08 2.73E-08 1.95E-06 8.90E-09 6.31E-10 1.69E-11

OH- O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

P205 1.16E-08 2.18E-03 2.18E-03 1.56E-01 7.11E-04 5.04E-05 1.35E-06

P205:24H20 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pb+4 PPMlAC O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pb02 WAC 9.23E-11 1.87E-05 1.87E-05 1.34E-03 6.10E-06 4.32E-07 1.16E-08

P04-3 O.00E+00 O.00E+00 O.00E+00 0.00E+00 O.00E+00

Pu+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Pu02 7.26E-13 1.47E-07 1.47E-07 1.05E-05 4.79E-08 3.40E-09 9.11E-11

Rb+ O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Rb02 2.23E-13 4.50E-08 4.50E-08 3.21E-06 1.47E-08 1.04E-09 2.79E-11

Re+7 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Re207 1.40E-13 2.83E-08 2.83E-08 2.02E-06 9.23E-09 6.54E-10 1.75E-11

Rh+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Rh203 1.36E-12 2.75E-07 2.75E-07 1.96E-05 8.97E-08 6.35E-09 1.70E-10

Ru+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ru203 1.71E-12 3.46E-07 3.46E-07 2.47E-05 1.13E-07 7.99E-09 2.15E-10

Sb+5 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sb205 6.20E-12 1.25E-06 1.25E-06 8.93E-05 4.08E-07 2.89E-08 7.75E-10

Se+6 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Se03 9.56E-12 1.93E-06 1.93E-06 1.38E-04 6.29E-07 4.46E-08 1.20E-09

Sj+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Si02 5.32E-07 9.95E-02 9.95E-02 7.11E+00 3.25E-02 2.30E-03 6.17E-05

Sm+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sm203 9.35E-14 1.89E-08 1.89E-08 1.35E-06 6.16E-09 4.37E-10 1.17E-11

Sn+4 WAG-460-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sn02 6.19E-14 1.25E-08 1.25E-08 8.93E-07 4.08E-09 2.89E-10 7.75E-12

S04-2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Sr+2 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

SrO 1.10E-10 2.22E-05 2.22E-05 1.59E-03 7.24E-06 5.13E-07 1.38E-08

Tc207 9.14E-12 1.85E-06 1.85E-06 1.32E-04 6.03E-07 4.27E-08 1.15E-09
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No Separations Emissions

Tc04- 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Te+6 WAG-460-160 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00

Te03 WAC-460-160 8.63E-13 1.75E-07 1.75E-07 1.25E-05 5.71E-08 4.04E-09 1.08E-10

Th+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Th02 3.89E-11 7.87E-06 7.87E-06 5.62E-04 2.57E-06 1.82E-07 4.88E-09

Ti+4 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ti02 1.86E-12 3.76E-07 3.76E-07 2.69E-05 1.23E-07 8.69E-09 2.33E-10

Ti+3 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

Ti203 1.54E-11 3.11E-06 3.11E-06 2.22E-04 1.01E-06 7.19E-08 1.93E-09

TOC O.00E+00 O.00E+00 O.00E+00 O.00E+00 Q.OOE+00

U02+2 WAC-460 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00

U03 WAC-460 4.41E-09 8.26E-04 8.26E-04 5.90E-02 2.69E-04 1.91E-05 5.12E-07

V+5 O.00E+00 0.00E+00 0.00E+00 O.00E+00 O.00E+00

V205 WACa60-160 2.15E-13 4.34E-08 4.34E-08 3.10E-06 1.42E-08 1.00E-09 2.69E-11

W02. 4.26E-11 8.61 E-06 8.61 E-06 6.15E-04 2.81 E-06 1.99E-07 5.34E-09

W03 1.03E-11 2.09E-06 2.09E-06 1.49E-04 6.82E-07 4.83E-08 1.30E-09

ZN+2 WAC-46o-160 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

ZNO WAC-460-160 7.30E-12 1.48E-06 1.48E-06 1.06E-04 4.83E-07 3.42E-08 9.18E-10

ZRO2 WAC-460-160 2.06E-09 3.86E-04 3.86E-04 2.76E-02 1.26E-04 8.92E-06 2.39E-07

ZR02:21-120 0.00E+00 0.00E+00 O.00E+00 0.00E+00 O.00E+00

material balance based on data package recvd. 11/8194

annual ave based on 14 year operations period

24 hour ave. based on annual ave/number of operating days per year (365 days @ 60% OE)

peak hourly rate based on plant capacity of 200 mt /operting day
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' Request Number 019

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Youn, Date: 12/20/94

Phone Number: 946-7112 Fax Number: 943-6812

Request Information: Summary of shielding and maintenance requirements. (See Attached)

Need Date: 1/15/95

--------------------------------------------------------------------------------------------

Response: See Attached - Please discuss agproach to this issue with Mike Harker.

Data Source/Accuracy: Data PackaQes - Preliminarv

Prepared By: C. Henderson Date Sent/Faxed: 1/27/95

Concurrence: Marc Nelson 162t^^ ^A*
Marc Nelson - Deputy Project Manager

• _
enginleninfrq.019



ASI Memorandum December 21, 1994

To: Dave Murray, JEG

From: J.J. Davis, ASI }I IG^^ ^.

Subject: DATA REQUEST(^FOFOR RISK ASSESSMENT MODELING

We have identified some data needs which are described in the remainder of this memo.

ELECTRONIC COPY OF NONRADIOLOGICAL ROUTINE RELEASES FROM THE
VITRIFICATION PLANT

The data package for "No Pretreatment" (pp. 84-4 to 84-9) contains a table showing the
nonradfological routine releases from the vitrification plant. However, the print size is too small
to read. We need a readable copy of this table, preferably in electronic form.

2. SIMPLIFIED SCHEMATIC FOR THE "NO PRETREATMENT AND TPA" ALTERNATIVES
ILLUSTRATING FACILITY CONFIGURATIONS, LOCATIONS, AND POINTS OF RELEASE
FOR EMISSIONS TO THE STACK(S) AND VENT(S) (PREFERABLY OVERLAID OVER A
SITE MAP)

The rfsk calculation requires knowledge of the off-gas volumes and concentrations at the point
of release to the environment. This release point depends on the facility configuration. For
example, if LLW pretreatment and LLW vitrification are combined in one facility with one stack,
the stack locations and concentrations will be different than if these processes are located in
separate facilities. This same logic applies to emissions from ventilation ducts.

For the purposes of assessing risk from routine operations, a simplified process flow diagram that
illustrates the systems configuration (e.g. shows the waste tanks, process buildings, outside
storage tanks, transfer lines, LLW disposal vault, HLW storage facility, and their associated stacks
and vents) is required. This schematic should primarily be a visual representation of the facilities,
rather than a process flow diagram. Each point of release should be indicated on the schematic.
The volume and concentration of effluents should be specified at each point of routine release
to the environment in a corresponding table(s).

E
SUMMARY OF SHIELDING AND MAINTENANCE REQUIREMENTS

Please specify shielding and maintenance requirements for each major process activity or facility
in a summary table. This table will allow ASI to determine where there is potential for routine
exposure to chemicals or radioactivity. For example, indicate if the vitrification facilities are fully
shielded. Also, state whether the facility will be remotely or contact maintained (e.g., occupational
exposures will be much lower than if the facilities are lightly shielded or contact maintained). An
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example table for this information is provided as attachment A.

4. IDENTIFY MAXIMALLY EXPOSED WORKER AND ASSOCIATED DOSE OR PROVIDE
SUPPORTING DATA TO ALLOW IDENTIFICATION OF MAXIMALLY EXPOSED WORKER

The maximally exposed worker must be identified. If this cannot be specified directly, then the
supporting information requested below should be provided.

Operational or maintenance procedures should be briefly described for the activities with
significant potential for worker exposure to chemicals or radionuclides. An example chart is
provided as Attachment B.

Some specific questions to address include:

a. How often will the melter be changed and will it remain in the vitrification plant until closure
or will it be replaced and decontaminated?

b. If it is removed and decontaminated, will there be any exposure to chemicals or radionuclides.

c. How often will the off-gas treatment systems be cleaned and maintained?

d. If there is clean-out of scale in the melter off-gas treatment system, will it require contact
maintenance?

e. Will there be operator contact during retrieval of the waste when the sluicing equipment is
being introduced or removed from the tanks?

5. POST REMEDIATION EMISSIONS

a. Will there be emissions to the air from the LLW disposal vaults or from the tank residuals?
For example, will radon gas or other gases be emitted that result from decay of the LLW?

b. Will there be emissions to the air from the HLW during storage awaiting transportation to
Yucca Mountain?

6. EVAPORATOR CAPACITY AND THE RADIOACTIVE AND NON-RADIOACTIVE
RELEASES

Specffythe evaporator capacity during operation and the radioactive and non-radioactive releases
from the evaporator, including tritium releases. Also specify the duration of evaporator operation
during the life of the TWRS project.
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Attachment A
OUTLINE OF PROPOSED SUMMARY TABLE FOR SHIELDING AND MAINTENANCE SUMMARY

Action TWRS PROCESS SHIELDING AND MAINTENANCE REQUIREMENTS
Alternative

Transfer Evaporate Transfer Pretreat Additional LLW HLW Onsite Cover

Liquids
Oul of

Liquids Waste to
Pretreat

Waste Waste
Transfer

Vitrification Vitrification Waste
Storage

Tanks with
Multi-Layer

Tank Barrier

1. TPA
Preferred

2. No
Pretreatment

507JACU1-10007.JJD



DATA REQUEST NO. 19

REQUESTED BY: J. YOUNG/ ASI

SUMMARY OF SHIELDING AND MAINTENANCE REQUIREMENTS

Per previous discussions relative to this subject it has been determined that this information is

not required and was requested to aid in evaluation of worker doses. This information is

generally not available in the engineering data packages. The No Pretreatment data packages

briefly addresses the different zones of the vitrification plant with regards to remote or contact

maintenance, but no quantitative information is provided.

No specific information regarding shielding and maintenance requirements is being provided.



Request Number 020

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Young

Phone Number: 946-7112

Date: 12/20/94

Fax Number: 943-6812

Request Information: IrlPntifv maximally exposed worker and associated dose or provide

supportin}data to allow identification of maximally exposed worker. (See Attached)

Need Date: 1/15/95

--------------------------- ------------------------------------------- -------------------------------------

Response: See Attached

Data Source/Accuracy: Data Packagez - Preliminary

Prepared By: C. Henderson Date Sent/Faxed: 1/27/95

Marc Nelson -
'l
Project Mana.ger

enginleninfrq.020



example table for this information is provided as attachment A.

I
9SUPPORTING

IDENTIFY MAXIMALLY EXPOSED WORKER AND ASSOCIATED DOSE OR PROVIDE
DATA TO ALLOW IDENTIFICATION OF MAXIMALLY EXPOSED WORKER

The maximally exposed worker must be identified. If this cannot be specified directly, then the

supporting information requested below should be provided.

Operational or maintenance procedures should be briefly described for the activities with
significant potential for worker exposure to chemicals or radionuclides. An example chart is
provided as Attachment B.

Some specific questions to address include:

a. How often will the melter be changed and will it remain in the vitrification plant until closure

or will it be replaced and decontaminated?

b. If it is removed and decontaminated, will there be any exposure to chemicals or radionuclides.

c. How often will the off-gas treatment systems be cleaned and maintained?

d. If there is clean-out of scale in the melter off-gas treatment system, will it require contact
maintenance?

e. Will there be operator contact during retrieval of the waste when the sluicing equipment is

being introduced or removed from the tanks?

5. POST REMEDIATION EMISSIONS

a. Will there be emissions to the air from the LLW disposal vaults or from the tank residuals?

For example, will radon gas or other gases be emitted that result from decay of the LLW?

b. Will there be emissions to the air from the HLW during storage awaiting transportation to
Yucca Mountain?

6. EVAPORATOR CAPACITY AND THE RADIOACTIVE AND NON-RADIOACTIVE

RELEASES

Specify the evaporator capacity during operation and the radioactive and non-radioactive releases

from the evaporator, including tritium releases. Also specify the duration of evaporator operation

during the life of the TWRS project.
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Attachment B

ACTIVITY ACTIVITIES RESULTING DURATION OF INTERNAL AND

IN MAXIMUM WORKER EXPOSURE EXTERNAL DOSE (BY
EXPOSURES CONSTITUENT)

Retrieval Installation and removal of x persons for
sluicing arm approximately x

hours/year exposed
to gamma radiation

Pretreatment Installation and removal of
ion exchange resins

Vitrification Routine melter and off-gas
system clean out

LLW Disposal Deposition of canister into
vault

Example chart only
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DATA REQUEST 20

REQUESTED BY: J YOUNG/ASI

MAXIMALLY EXPOSED WORKER DOSE

ATTACHED ARE THE FOLLOWING:

No Pretreatment Table 7-26

TPA Table 10-27

Table P5-I Occupational Radiological Exposures from Technical Options Report

Table P5-1 has estimated rad exposures for the retrieval and transfer of the SST and DST wastes

for construction, operations, and D&D phases of the project. The waste retrieval and transfer

data package received from WHC did not contain any dose information.

All we have at the present time for maximum doses are the administrative dose of 200 mrem/yr

and the maximum allowable of 500 mrem/yr.



WHC-SD-WM-EV-COLBY Rev. A

Table 7-26. Comparison of Alternatives by Unit Process: Radiation
Dose at Facility (mrem).

, :.;.v
Unxt Process.:

. ,
no prettreatment

. ,.
TPA Preferred Alternative

Pumping/Sluicin- *

Hydraulic Retrieval *

Sludge Wash 0

Cesium Removal 0

Other Radionuclide Removal 0

LLW Vitrification 0

LLW Disposal 0

. HLW Vitrification 2.14 x 106

HLW Transportation *

HLW Disposal *

Emptied SST Closure *

Emptied DST Closure *

'Denotes data is out of the scope of this document.

'Average whole body deep exposure to operational personnel at the PUREX plant during 1986 was

200 mrem/year. Assuming this average is similar to operating the HLW vitrification plant: (200

mrem/year/person)(10,700 person-years) = 2.14 x 10° mrem

;lfaximum radiation exposure to a radiation worker is 500 mrem/yr.

7-36



WHC-SD-WM-EV-ERIC Rev. A

Table 10-26 Construction Equipment Schedule. (Units)

, , Tn Party ^gre inent y. :
^ sCortstivcttan equtpment type ed l af r^ . x ^•Y. 5 tern nvepre e ar

Heavy duty diesel equipment 90

Light duty ` diesel equipment 215

Light duty gasoline vehicles 210

Small gasoline engines 630

Construction" noise (dcbls) 85

'Li.aht duty diesel equipment has been added to this chart. It

represents diesel engine equipment that runs at idle speed for a

major portion of its time (for instance lift cranes).
'Represents noise near a twin engine scraper with 2 push

dozers.

Table 10-27. Unit Process: Radiation Dose at Facility.

(mremr)'

;"°
^.. :::iUnit process

-:a;^.,^ .. ::...

Tri=Pacty^Agieemene ,g.<
preferred^alternative.4^^^: _,. . , .:< . . . . .... :, .,.,,.,,,.. ,:....;.. ,.,..

Sludge wash 6.4 x 10'b

Cesium removal 1.4 x 105c

Other radionuclide removal N/A

LLW vitrification 1.5 x 10°O

LLW disposal 3.7 x 10"

HLW vitrification 1.3 x 10°r

HLW transponatnon 0

HLV.' disposal 0

'hfaxtmum radtattne: c.; .^.:urr to o :..dtanon worker is 500 mrem/yr.

Calculations a.cames :Q11• pCREX whole bndy deep exposure averace (200

mrem/yr) applies tu p<n.mnel.

'14 persons x 200 mre:::

'

%<.+r \ '-3

,

%car = 6.4 x 10' mrem

'30 persons x 200 m:<m }e.v x'_3 ^ear = 1.4 x 10' mrem

"316 pcrsons x 200 mrcml•car x 23 year = 1.5 x 10° mrem

'8 persons x 200 mrem Yc.v x°-3 year = 3.7 x 10' mrem
r754 pcrsons x 200 mrem•ycar x 19 year = 1.3 x 10' mrem

10-24
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Table P5-1. Occupational Radiological Exposures. (sheet 2 of 3)

^ Had Doses maniem

m,^ `L`^^,g^y 3 F` ^s>

^Z

OPTION ^_

040 Trt..audm OW I Oauan Tatr

ON-SITE DISPOS.
SJt•0,«t tA2E+00 2.KE•0] 1,71C.02

p:p^r ^y^ ryy w^ C.OOf+cO

5ltA^}.Oµ.r 1,46f+00 136f.02 6.719•02

^Tf^'/•afl^: dw+lOM wu
O.OOE•00

M:wJ-0tM 1.72E+02 6.23E.02 2.36E+03

/iGr^r Wyrt 01^a^ yyw y..q 0.00E.00

C.r,a^nwv.dW.w 1.16E+03 a.OtE+01 2.HE•02

Cansnr4.d GLrd^wJ05rw O.OOf+00

aoi MJt p^ 114•afon 2,06E+02 7.74E.02 2.82E.03

WrnSJiv tA2E+00 6.61f+01 2.10f•03

:f SMy pyy.d ^yy w 0.0CE+00

G^rv<'rlCwwrt 1.63E.00 7.07E+02 1.06f•03

Cw.l:c:n GwtW^ parw u 0.00f+OC

A.ewofASmr.V«m GAOE+00

OFF-SITE DISPOS
^ t1.411 4.66E+03 7]6E+02 6.66E.01 6.70E+02

INN/LOXI 1,74E+03 6^E.02 6A0f•00 2.07E•00

C.6rCy./•HW,t.d. 1.63C+02 1J2E.02 216f•01

L^V•M•It•rOhVVF4m1 1,40E+00 1.23f.02 4.]GI[+01 6.74E•02

1p2E+02 4,62E.02 CAOEr02 lA2(•04

Hlt 6.11 4,161+02 7.67E+02 1.60E•01 6.01E.02

C«m.V•O.t66t 612E+02 8.22E•02 7.409.02 7.79E.00

Av.v. Add wu.rtl 0.0GE.00

G^C^I4t 3J.f+02 1.34E+02 6.YOE.01 6.]6E+02

Stwy. hJ O.GOE+OG

Cdcrr 6,22E+03 2.221!.02 4A2E.02 6.60E.02

Strv.O• uJ0 0.OGE+00

Stv.o. Mud^l. w 1..4!

OWffMOOWC^TbNa 1.74E+02 6.00E+02 2.26E•02

C^Ji (lGr^tl 4.60(+01 4,60(.01

CrJmn (62mJ1 6.OOE.00 6.OOE.00

SST CLOSURE.,..,,. .. ..,...:..-. .,.;.
.. . ... .. .........: . ::.•<r

^M'•1`^^ 4^^

. ...........:,., . .:...:..^..r.
..^E.^ ^' ^.^::: z, w

.
....,:i';'. .... x.n.o .'^x

236E+02

. zsa:'ca^r^»

,,.. ....:..... ,...
.:3;.::.aa.,a?::":.<:f<C.::

,.^.,.: .,. .. h.. ,..
.,.......:..ri..+:<i•:.

136E+00

a1M.Tr4a.. LC4E•03 L7+E+02 1.16E+03 1.26(+Gt

MW.Triaes, f.f6E+04 1.61E+03 1.24E+01 1.40E.04

IrwTa Ti. {3tE+00 1.02E+00 1.23E+02 7.69E.02

G.:..rTt.nanniy.twn 1.07E+02 746E+02 2.17E+02 4.WC-01 1.12E+02

n- Ku reafinenis
cwien.l EmmT T•nk.

'Ot.ut f.1T.•lu 7.60E+01 2.771+02 7.64(+01 41TE+0]

• G^.I (J T^L 6.0G(+01 2.7715.01 7.86E+01 4,16E+01

6abY[. N} tkla

tOSO+SVM^mai^e•tw+ 1.16E+02 2.72(+01 2.HE+02 ' 2.72E+02

W^.f RPP'. 4.Ot(+02 4.OtE+03

In 3ht M4^•Lp6^1 f.4JE+00 1.4JE+02

1C1 ....1 f.saE+02 2.14E+00 2^1E•03
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Table PS-1. Occupational Radiological Exposures. (sheet 1 of 3)

Had oses manrem
^.. ^^^ .•. ^bic'r^^

`^`^^,
N r

DPTlO

Ceerv^n-lan Opr.uw D a 0 Tr..^oan.oa+ Oul 0vuw^ T.r.w

RETRIEVAL
SST
M.dvrul 6.611.05 e.etE.O]

frw.n.dc 4.411.03 6.6I E. 03

HydrnLdArm Brd G.61 f.00 6.61 E.0]

Stio-n 1.10E.0] 6f4E•02 I.aE•0^

e.n4 p51 6.10E.01 6.I0E.o1

Miur Pvny. 6,13E.02 6.0E+01 7.02E.02

9Ja.+ 2.34E.02 2.]6E•02

WASTE TRANSFER o.ooC.oo
aWmY 1.01E.03 6.70E•02 3.73E+02 ]36E•0]

W.n.Tr..dwMrs 7•741.02 6.16E•02 2J6E.02 1.90E.03

W..R.O+Vf.cfrtY 1A6E.02 4.71f.02 1.44E.02 7A1E.02
-47

C..kR" W. o.00f400

Cwtt:evW.n+Tr.d.rf.uLry 6.76E•02 3.03E•02 1.76441 9.61E.02

C«rt:rvTr^ SHf. 6.74Ea01 1.4E.02 1.76E41 7.60C•02

SUPPORT FAC.'s 0.00E.o0
aMat.TMaew. 1.UE.OI 2.76E.02 1.42[.03 1.3IE•w

MTdaew, 1.OQ.Ot a,10[•02 1.11E.00 13+f.0+

T1. 4.66f.03 2.76E•02 IA2E•03 E.17[•03

I aAdw/Mnt«d 2AO£•03 2.761•02 7.36E.02 ].e1E.0]

SEPARATIONS
6rT^ 5WA41 2J4f.02 6.74E•01 3.a6f•02

InAN5W641 6A41.02 2.62E•02 7.476.02

9u4wW^ A 136E•03 6AfE•02 1.f1E•03

9.dy.W..tr6 1.60£.03 6.66E.02 2.+4E•03

SWdp.W^C 2A6[.03 1.1EE.03 3.21E•03

9W6.WMD 2AOE.03 0.66f•02 2.97E•02

50[E%A 2.a6C-03 1.22E-03 0.71E•03

50LEX6 a37[•OJ 1,60E.03 9.67E•03

50l£.[ C 2.76E.03 1.6aC.0J 4.]8E.0]

SOEFXO 2.71E.03 1.a0E•00 4•13C-00

C1f.W

lJUSw.w.r«r J.66C.03 6.62£.02 4.62f.03

.9^.lTC.wvJFwNy 2.76f•03 1.60E•03 436E.03

M^ 1.16E.03 3•FE•02 1.62E•03

rAI 13]E.0] 6,93E.03 1.66E•03

L+U /C.rrvJ ].17E.0] 7,06E.02 ].16E•0]

^YU lH.aEq 4•46£.03 1.171.03 6.a2E.03

TANK WASTE SAFEr1'
sGlYO 1.IJE.OJ ],]6f•0] 1.47C.03

YlCN'EiUTlDN 1.12[.03 2.41E.02 1.41E.03

MnM4TIO.V

is!'? 1.676.02 742E•00 1.766.02

-
GJT'S J.<]E.oi 7.02E.00 4.73C.01

MWTF - 3AaE.02 2.16E.02 6.16C.02

NEWEVI/'Ortw>OR 636f.02 1•6a[.02 6.97E.02

TIN<f/^1Mfi1Dls OAOE.00 436C•02 436E.02
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Request Number 022

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Joan Young Date: 12/20/94

Phone Number: 946-7112 Fax Number: 943-6812

Request Information: fivanorator capacity and the radioactive and non-radioactive releases.

(4ee Attached)

Need Date: 1/15/95

Response:

Data Source/Accuracy: Data Packaees Preliminary

Prepared By: C Henderson Date Sent/Faxed: 1/27/95

Concurrence: Marc Nelson ^1H ^ 'll{WoI
Marc Nelson - Dep y ProjectManager

enginleninfrq.022



example table for this information is provided as attachment A.

4. IDENTIFY MAXIMALLY EXPOSED WORKER AND ASSOCIATED DOSE OR PROVIDE
SUPPORTING DATA TO ALLOW IDENTIFICATION OF MAXIMALLY EXPOSED WORKER

The maximally exposed worker must be identified. If this cannot be specified directly, then the
supporting information requested below should be provided.

Operational or maintenance procedures should be briefly described for the activities with
significant potential for worker exposure to chemicals or radionuclides. An example chart is
provided as Attachment B.

Some specific questions to address include:

a. How often will the melter be changed and will it remain in the vitrification plant until closure
or will it be replaced and decontaminated?

b. If it is removed and decontaminated, will there be any exposure to chemicals or radionuclides.

c. How often will the off-gas treatment systems be cleaned and maintained?

d. If there is clean-out of scale in the melter off-gas treatment system, will it require contact
maintenance?

e. Will there be operator contact during retrieval of the waste when the sluicing equipment is
being introduced or removed from the tanks?

5. POST REMEDIATION EMISSIONS

a. Will there be emissions to the air from the LLW disposal vaults or from the tank residuals?
For example, will radon gas or other gases be emitted that result from decay of the LLW?

b. Will there be emissions to the air from the HLW during storage awaiting transportation to
Yucca Mountain?

6. EVAPORATOR CAPACITY AND THE RADIOACTIVE AND NON-RADIOACTIVE
RELEASES

Specify the evaporator capacity during operation and the radioactive and non-radioactive releases
from the evaporator, including tritium releases. Also specify the duration of evaporator operation
during the life of the TWRS project.

6e7.JACVOI-10007raD



DATA REQUEST 22

REQUESTED BY: J YOUNG/ASI

EVAPORATOR CAPACITY AND RELEASES

The evaporators used for both the TPA and No Pretreatment are located in the vitrification

facilities and the air emissions associated with evaporator operations will be combined with the

process offgas and exhausted through the main process stack.

The condensed liquids from evaporator operations will be batched over to the LETF for

treatment and eventual discharge to the ground in the 200 West area. We currently have no

information on the discharge location or the estimated tritium releases. We have asked WHC for

this in past meetings and will formally request.



Request Number 023

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Joan Young Date: 12/20/94

Phone Number: 946-7112 Fax Number: 943- 812

Request Information: Provide rationale for including only Cs 137 Sr 90 and I 129 as

routine releases from the Minimal Pretreatment and TPA Alternative (See Attached)

Need Date: 1/15/95

---------------------------------------------------------- -------------------------------------------------

Response: List attached Rationale to be provided by WHC

Data Source/Accuracy: Data Dackage - preliminarv

Prepared By: C. Henderson Date Sent/Faxed: 1/27/95

Concurrence: Marc Nelson ^11^1l(/ ^rr^ `"' -

Marc Nelson - Dep^y Project Manager

engin1eninfrq.023



^PROVIDE RATIONALE FOR INCLUDING ONLY Cs-137, Sr-90, and 1-129 AS ROUTINE

RELEASES FROM THE MINIMAL PRETREATMENT AND TPA ALTERNATIVE

Attachment C, shows Table 6-5 of "Waste Retrieval and Transfer Engineering Data Package for

the Tank Waste Remediation System Environmental Impact Statement' WHC-SD-WM-EV-097,

Rev A (DRAFT). It lists emissions from the retrieval and transfer of waste for the TWRS EIS

alternatives. Only the radionuclides listed above are present. This does not seem to be correct

because numerous other radionuclides are present in the tanks and retrieval of only selected

radionuclides is not technically feasible. We need some rationale for stating that the remainder

of the tank inventory will not cause any routine releases and that the radionuclides listed in this

table as "0" CUy released to the air are below some level which is low enough to be considered

"no release."

8. MSDS DATA SHEETS (NOT NEEDED)

We have considered the JEG request to identify the MSDS needed for the risk assessment effort.

We currently believe that the MSDS cannot provide us with useful information because the

chemicals identified are in solution ( listed as ions, not chemical compounds). MSDS do not exist

for these chemical forms.

cc: Alex Nazarali
Joan Young
Andy Stanley
Reed Kaldor
John Horton
John Shrock
Mike Harker
File 2.11.2.2
File 2.11.2.5

687.JACVe•10007.JJo
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'Cable 6-5. Comparison of Alternatives by Radiological Operating Emissions for
Retrieval and Transfer (Ci/y). (2 sheets)
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REQUESTED BY: J YOUNG/ASI

RATIONALE FOR INCLUDING LIMITED NUCLIDES FOR RETRIEVAL AND

TRANSFER

JEG will make a request for the rationale behind the limited list of nuclides from WHC.
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P5.0 OCCUPATIONAL RADIOLOGICAL EXPOSURES

For purposes of evaluation of options, the annual occupational exposure
should be taken to be 400 mrem for radiation workers. Doses for those workers
who occasionally go into radiation zones (engineering staff, first line
managers) should be assumed to be 40 mrem and the doses for those workers who
rarely go into radiation zones (clerical staff, administrative personnel)
should be assumed to be 7 mrem. This is based on data from Hanford operations
from 1978 through 1986 (Decker and Wirth 1987). Table P5-1 provides the
results of dose calculations for each function/option being analyzed.

P5-1

I^i^^ (&a za



Request tiumber^

Jacobs Engineerin^ Group
Engineerina Information Request - TWRS EIS

Requested By: 77n 4° &N t44, Cz L

PhoneNumber: q`f6 - 7/^ Z

Request J

Date: / - 9 - 9 S

Fax Number: :50 C4 - qLD - 6 8 /Z

Av

5l LJf tiJ t' ( -e ) LJ IyKr W ^62i T%/ Ic 5 2 00 C- o Y^ '(-e c.-^ A "

_M-2 Gloitici lu he h^U ; hr aJ nV n^Yat-Pd i ^ (nNS ! voc

sF K^ Twn S .

Need Date:--A5^/- /3- `/ S (n te s 7-)

e-z^

Data Source/Accuracy:.

Prepared By• Date

Concurrence: _9z ^_^^l1
arc Nelson - Deputy Project Manager



TWRS EIS
COMMUNICATION RECORD

Date of telephone conversation: January 11, 1995

Participants or Attendees (with organization):

Dave Murray, JEG
Blaine Barton, WHC

Subject(s) Discussed/Summary of Discussions:

1) We need to know if any building or structures in the 200 E proposed project area are

going to be modified or altered during construction of the TWRS facilities.

Answer: The facilities will be constructed in previously used areas. These do not presently

contain any structures, so no building or structures will be modified or altered.

2) JEG needs to know the date that the WESF facilities are to be shut down or deactivated.

This impacts the need for temporary capsule storage.

Answer: WESF will be shut down when the capsules have all been removed. The most

sensible idea is to remove the capsules from the basins on an as-needed basis for further

processing, rather than removing all the capsules from the basins and overpacking them for

dry storage.

Issues/Concerns Identified: (Unresolved questions)

Required Actions:

Prepared/Recorded By: Dave Murray Date: January 11, 1995

Distribution:

C. C. Haass, DOE-RL, S7-51
Participants

jacobslformrl comrccdl comrccd,jll



Request Number 025

Jacobs Engineering Group
Engineering Information Request -'I'WRS EIS

Requested By: Phil Rogers

Phone Number: (309) 790-0770

Date: 116195

Fax Number: (303) 790-4411

Request Information: See attached

Need Date: 1/11/95

Response: See attached

Data Source/Accuracy:

Prepared By: C Henderson. D. Murray Date Sent/Faxed: 2/9/95

Concurrertce
Marc Nelson - Deputy Project Manager

enginleninfrq.02S



VADOSE ZONE FLOW AND TRANSPORT MODEL PARAMETER DATA REQUEST

For each of the eight source areas (Figure 1) and the LLW Burial site (associated with the TPA
alternative) we are requesting the following site specific or waste source specific data sets for
vadose zone flow and transport modeling. It would be useful to provide any simplifying
assumptions that were used to derive or justify any particular data set.

The most important information that is needed is the release flux of water and concentration
of radionuclides and chemicals from each waste source for each of the remediation
alternatives. The fluxes should be available as part of the en;ineered control specifications
for each remedial alternative. We expect that there will be a different flux for each of the
followina:

• Low Level Waste Burial facility
• Waste Retrieval Operations (e.g. sluicin; operations from the single shell tanks
• Tank contaminants (e.g., 1% and 5%) that cannot or are assumed not to be

removed

The computer code VAM2D will be used to model vadose zone flow and transport. The modeling
will require the following input parameters:

SITE GEOMETRY

• Map layout - We need location and area of each of the eight source areas
associated with the 177 tanks. The approximate areas have already been
determined (see Figure 1). Corner point coordinates in state plane (or whatever
is our standard) are still needed for each of the eight source areas. We also
need LLW burial site location and coordinates.

• Cross-sections - for each of the source areas and the LLW burial site we need
the depth of the base of each waste source or representative source (i.e. depth
of point of release). We also need representative ;eologic cross sections throu;h
each of the 8 source areas and the LLW burial site. The cross sections should
include: a delineation of the hydrostratigraphic units under each area, their
thicknesses, and depth to the water table (thickness of the vadose zone).



The following information will be required for the modeling but tio^ill be obtained by the
modeling staff (i.e., Joe Griffin, Charlene Regenhardt and Phil Rogers).

POROUS MEDIUM PROPERTIES FOR EACH MAJOR HYDROSTRATIGR:IPHIC UNIT

• Saturated horizontal hydraulic conductivity. Kh (LT-')

• Saturated vertical hydraulic conductivity K, (LT-')

• Specific Storage Ss (L-')

• Saturated Water Content 6, (Volumetric ratio of water to solid matrix)

• Longitudinal and transverse dispersivity aL and ar (L)

• Free water molecular diffusion coefficient D. (LZT-')

• Effective porosity cp (unitless)

• Bulk density p0 (ML-3)

CONSTITUITIVE RELATIONSHIPS FOR EACH MAJOR STRATIGRAPHIC UNIT

• Parameter n from Brooks-Corey relation (unitless)

• Air entry pressure head ir, (unitless)

• Parameters a, P. and y of van Genuchten relation (unitless)

INITIAL AND BOUNDARY CONDITIONS

• Initial pressure head distribution *o (L)

• Prescribed values of pressure head *o (L)

• Prescirbed values of nodal water flux (La T-')

• Initial concentration of chemicals and radionuclides at the point of release Co
(!dL-3)

PROPERTIES OF SOLUTE SPECIES FOR EACH CHEMICAL AND RADIONUCLIDE

0 Decay coefficient I (T-')



• Distribution coefficient Kd W1(-')

SATURATION OF FLUID PHASE S. (Unitless)

filename: c:\doerl\eis\vaddata2.req



VADOSE ZONE FLOIY AND TR:I^SPORT MODEL PARAMETER DATA REQUEST

For each of the eight source areas (Fi;ure I) and the LLIY Burial site (associated with the TPA
alternative) we are requesting the followin site specific or waste source specific data sets for
vadose zone flow and transport modeling. It would be useful to provide any simplifying
assumptions that were used to derive or justify any particular data set.

The most important information that is needed is the release flux of water and concentration
of radionuclides and chemicals from each waste source for each of the remediation
alternatives. The fluxes should be available as part of the engineered control specifications
for each remedial alternative. We expect that there will be a different flux for each of the
following:

• Low Level Waste Burial facility
• Waste Retrieval Operations (e.g. sluicing operations from the single shell tanks
• Tank contaminants (e.g., 1%) that cannot or are assumed not to be removed

The computer code VAM3D-CG will be used to model vadose zone flow and transport. The
modeling will require the following input parameters:

SITE GEOMETRY

• Map layout - We need location and area of each of the eight source areas
associated with the 177 tanks. The approximate areas have already been
determined (see Figure 1). Corner point coordinates in state plane (or whatever

is our standard) are still needed for each of the eight source areas. We also
need LL4Y burial site location and coordinates.

• Cross-sections - for each of the source areas and the LLW burial site we need
the depth of the base of each waste source or representative source (i.e. depth
of point of release). We also need representative geologic cross sections through
each of the 8 source areas and the LLW burial site. The cross sections should
include: a delineation of the hydrostratigraphic units under each area, their
thicknesses, and depth to the water table (thickness of the vadose zone).

POROUS MEDIUM PROPERTIES FOR EACH MAJOR HYDROSTRATIGRAPHIC UNIT

• Saturated horizontal hydraulic conductivity, Kh (LT"')

• Saturated vertical hydraulic conductivity K, (LT-')

• Specific Storage S, (L-')

0 Saturated Water Content B, (Volumetric ratio of water to solid matrix)



• Longitudinal and transverse dispersivity *aL and ar (L)

• Free water molecular diffusion coefficient D, (LZT-')

• Effective porosity ^ (unitless)

• Bulk density pg (ML-3)

COivST[TU[T[9'E RELATIONSHIPS FOR EACH 1[AdOR STRATICRAPH[C UNIT

• Parameter n from Brooks-Corey relation (unitless)

• Air entry pressure head *, (unitless)

• Parameters a, P. and y of van Cenuchten relation (unitless)

INITIAL AND BOUNDARY CONDITIONS

• Initial pressure head distribution *o (L)

• Prescribed values of pressure head iro (L)

• Prescirbed values of nodal water flux (L^T-')

• Initial concentration of chemicals and radionuclides at the point of release Co

(,y(L-a)

PROPERTIES OF SOLUTE SPECIES FOR EACH CHEN[CAL AND RADIONUCLIDE

• Decay coefficient A, (T-')

• Distribution coefficient Kd W4(-')

SATURATION OF FLUID PHASE S. (Unitless)

filename: c:\doerl\eis\vaddata2.req



DRAFT--FOR INTERNAL REVIEW AND COMMENT

TO: Marc Nelson

FROM: Phil Rogers p^ K

DATE: 12/2/94

cc: Alex Nazarali
Dave Murray
Arrie Bachrach
John Horton
Andy Stanley

re: Recommended source descritization for no action and in situ alternatives

EXECUTIVE SUMMARY

The recommendations of this paper are to descritize the waste from the 177 tanks into eight
source areas: three source areas in the 200 West Area and five source areas in the 200 East
Area (Figure 1). The approach is sufficiently robust to allow for source data
modifications/refinements by Westinghouse Hanford Company (WHC), provides level of
detail commensurate with the complex hydrogeologic setting, and is consistent with the
current level of source data detail as provided by WHC (WHC Internal Memo No. 7E330-94-
038, TWRS Process Design to Distribution, 10/26/95).

PURPOSE

The purpose of this paper is to document the rationale for descritization of the contaminant
sources from the 177 tanks. Potential approaches range from: 1) modeling each of the 177
tanks as a discrete source, 2) modeling each tank farm as a discrete source, 3) combining
tank farms and modeling each group of tank farms as a discrete source, and 4) combining all
the tanks in 200 East into one source and all the tanks in 200 West into one source. The
rational for the recommended source descritization is presented in the following.

HYDROGEOLOGIC CONSIDERATIONS

The selection of contaminant source locations and associated detail must take into account the
hydrogeologic conditions of the 200 Areas and Hanford Site. The hydrogeologic factors that
influence descritization of the contaminant sources from the 177 tanks are the following:

• The lateral variations of the vadose zone and

• Groundwater flow direction in the unconfined aquifer.
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DRAFT-FOR INTERNAL REVIEW AND COMMENT

Vadose zone properties important to contaminant transport include permeability, strata
thicknesses, overall thickness, and moisture content. These properties are understood on only
a gross or large-scale basis at the Hanford Site. The available level of detail allows for
vadose characterization of large areas such as the whole or major portions of the 200 West
and 200 East Areas. Some of the vadose zone characteristics, such as overall thickness or in
some cases individual strata thicknesses, may be refined at selected locations within the 200
Areas based on nearby borings, wells, and piezometers. However, the level of available
vadose zone information does not allow for detailed development of separate vadose zone
models for each tank or even each tank farm.

Groundwater flow direction on the Hanford Site can be inferred from the water level map
shown on Figure 2 and has been interpreted by PNL using and numerical groundwater flow
model. The PNL work is presented as a series of streamlines on Figure 3. The most
rigorous analysis of contaminant transport in the unconfined aquifer requires that each of the
177 tanks be represented by a discrete source. A simplification, that is also conservative, is
to represent sources areas as groups of tanks (i.e., tank farms) or as groups of tank farms.
This is conservative because more potential flow paths are included in the analysis than would
be impacted if only discrete tank locations (point sources) were considered.

CONTAMINANT SOURCE DATA CONSIDERATIONS

The current data provided by WHC (WHC Internal Memo No. 7E330-94-038, TWRS
Process Design to Distribution, 10/26/95) provides contaminant inventory on the basis of
total inventorv for single-shell tanks (S,ST) and total inventorv for double-shell tanks (DST) .
Review of the above referenced document also reveals that the sources in the DSTs are
markedly different in some respects than the source in the SSTs. For instance, there are 86
radionuclides/isotopes in the SSTs and, by comparison, only 12 radionuclides/isotopes in the
DSTs. Two recommendations are drawn from these data:

1) Source areas for modeling should consider the DSTs and the SSTs separately.
This is prudent based on the existing. data and could save effort in the future
should WHC refine or modify the source data information.

2) The current data does not warrant a tank-by-tank analysis because it is
provided as total inventory in DSTs and total inventory in SSTs.

2
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DRAFT-FOR INTERNAL REVIEW AND COMMENT

RECOMMENDED APPROACH

It is recommended that the 177 tanks be grouped into eight source areas (see Figure 1) based
on their proximity to each other and the type of tank (DST or SST). The base-case source
for each of the eight areas is then determined by pro-rating the total source by the sum ofthe
volume contained in the tanks in each area. The volume data is assumed to be readily
available from WHC:

It is important that, for each source area, a source term for modeling is selected that is at
least as high as the highest likely pro-rated source. This is necessary because of the unit-risk
approach being used for this EIS. With this approach, we can scale down with confidence
but generally, cannot scale up with the same confidence. This is best illustrated with an
example. Assume, for source area 1WSS (see Figure 1), the initial concentration of 1-129 is
1000 Ci and that the modeling results indicate that the 1-129 concentration in groundwater at
some x,y coordinated and time t is 1 Ci. If the source is later found to be 500 Ci instead of
1000, then the predicted concentration at the same x,y,t is 0.5 Ci. Scaling up is potentially
problematic because, near the edges of the groundivater plume the predicted concentration of
1-129 is rounded to zero.

REFERENCES

Westinghouse Hanford Company, Internal Memo No. 7E330-94-038, from TWRS
Process Design to G.K. Allen, et al, October 26, 1994.

2. Schramke, J. A., C. S Glantz, and G. R. Holdren, "Hanford Site Environmental
Settings Data Developmend for Unit Risk Factor Methodology in Support of the
Programmatic Environmental Impact Statement (PEIS)", Pacific Northwest
Laboratory, PNL-9801/UC-402, May 1994.



Waste tank coord locations in 8 tank groups plus TPA case LLW disposal site coordinates.

•
STATE PLANE COORDINATES

J AREA

NORTH WEST SQ METERS

1WSS 91000

CENTER 136,460 566,7801

CORNERS 136130 5667101

136130 566850
136780 566710

136780 566850

2WSS 104500

CENTER 134680 566810

CORNERS 135120 566750

135120 566860 ---

134170 566750

134170 566860

3WDS 4200

CENTER 134540 566890

CORNERS 134510 566860

134510 566920

134580 566860
134580 566890

1ESS 89600

CENTER 137400 573720

CORNERS 137250 573880

137250 573560

137530 573880
137530 573560

2ESS 12250

CENTER 136560 575170

136480 575160

136560 575090

136560 575240

136650 575160

4ESS 20600

CENTER 136130 575380

CORNERS 136030 575310

Page 1



Waste tank coord locations in 8 tank groups plus TPA case LLW disposal site coordinates.

1360301 575430
1361601 575310

1361601 575330

136210 575330 ^

136210 575430

3EDS 26000

CENTER 136320 575380

CORNERS 136160 575300
136160 575330
136290 575330

136290 575430

136460 575430

136460 575300

5EDS 40500 -' -

CENTER 135820 575460

CORNERS 135750 575320

135750 575590

135900 575320

135900 575590

DISPOSAL VAULTS FOR LLW UNDER TPA CASE 92520

CENTER 135616 574256

CORNERS 135746 574070

135746 574430

135489 574430

135489 574070 1

Page 2
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TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE: Computer Science and Radiation Technology,
TITLE: Database Manager and Health Physicist

ORIGINATOR: Mitchell Pelton and Johnny Davis DATE: 1/27/95
REVISION NO: 0

OBJECTIVE: Aggregate the tank farm inventories given by WHC memo (Golberg 12/26/94)
into the specified groupings as outline by the ESE memo (Rogers 12/2/94). Also since no
inventories were given for double shell tanks in 1995, back calculate them from 1999 to 1995.

METHODOLOGY: Data was received in an EXCEL 4.0 workbook and thus manipulated with
the same. Find which tank farms are associated with which grouping and add those
inventories together. Back calculation for radionuclides is explained further in the text of this
memo. ^ -

ASSUMPTIONS: No decay chains were used in back calculating radionuclide inventories
from 1999 to 1995.

X, -^'/
SIG ATURE
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Table 6
Aggregated Inventory (Metric Tons) of Nonradioactive Chemicals for

Double Shell Tanks
G7emkd 5c1i.5 3EPS I 3W05 I Told

r SckL7a I In.duae I Soluc(. I Iruaw(. So(uc(. I Iruo+wl. I 5aW. , waia.
q 1.18E-01 I 1.320+00 I 21c6-01 I I S.30E02 I 3.24E-01 I 1.3SE.c0

AF+3 I 4.29E+01 1.c5'c+01 1.4dc+0l 6.75E-01

Aa+S 7.'_'E-0 1 2.97E-01 260E-02 I 201=01 I 7. i CE-01 4.98Eq I

0+3 1A1E-01 9.17E-01 1 6.64'c02 3.52E-01 I 7.66E-02 I 5.19E-O1 9.94E-01

3a+2 7.01 E-01 241 E+CO 6,16'c-02 6.BCE-01 293E-02 3.26c03 7.91 E-01 3.09E-00

aa+2 5.97E-02 7.47E-03 221o-02 139E04 8.19E-02 7.61cG3

3I+3 1.74"+00 I 521 E-01 I 226'e+00

Co+2 5.19E+00 I 7.96E+00 6A2o-01 1.79E+00 4,48E+00 1.74'<+00 1,03E+01 1.15E+01

Cd+2 9b8Ed2 5.77E+00 7.05E-02 2.42-^l 1,67E-01 6.0l E+CO

Ce+3 2.266-02 278E+00 264E-01 226E-02 I 3.049+00

Cr+3 I 9.31E+C0 7.81`e-01 2.!CE+01 3.41"c+01

Cu+2 7.325-02 I 4,05E01 1.04E-01 3.425-(ll 1.77c01 7.46E-01

F++3 3,lCE+C0 1.32+02 8.18E-01 1.92E+00 d,17`+00 827`c+CO I 8.09E+00 I 1.420+02

5.75E-02 9.43E-04 I 5,84E-02

K+ I 1.48E+02 1,79E+07 3.60E+02 1.BOE+01 I 3.72E+01 3.76E-01 5.46E+02 I 202E-01

(a+ 219E-01 1.96E+01 1.35"c+00 I 9.89E-02 I 219E-01 210E101

U+ I 2.13E-03 226E-02 3.64Efi3 1.96E-035 I 5.77E^3 2a6E•02

M 2 5.268-01 9.53E+00 3.92^01 1.00E+00 I 4,67E-02 462E-01 9.b5c01 1.10E+01

h4rr4 6.1 lc'+CO 1.48E+01 I 1.54E-01 9.50E-01 1.a2F+CO -2^9E+C0 I 7,69E,00 1.BOE+01

Mo+6 3.82E+00 2.09E-01 I 2720-01 525E-01 7.85E-01 6.71E-02 I 4.87E*00 8.01E.01

Nw 6.07E+63 d51E+01 280E+03 1,36E+02 213E+03 205E+01 I 1.09E+04 2^OE.02

Nd+3 1,19E+01 I 1,17E-01 1.27E+01

Nk2 3.34E+00 5.03E+W 1.81E-01 4.90E-01 5.54E-01 I 1,11`t+CO 4.07E+L0 6.57'c+CO

75+4 5.63E-01 295E+C0 I 1.39E+OJ 3.3.:E-01 1.96e'+00 3.28E+C0

Pd I.20E+00 I.2cE.00

Rb 6.14E-02 256c'-03 6.14E-02 2.56E-03

Re a.OlE-03 I 3.25'-02 214E-01 4,01E-03 2.d*,'t-01

Rh 120E-02 7.34E-02 1.47E+00 1..,8E-0 1 I 1.20E-02 1.68E+00

RU 260E-02 263E-O1 8.35`c-01 136c01 I 2f0E-02 123E+C0

Sb 621E-01 I 1.51'+00 13.5E+00 9.82E-02 621E-01 296"c+CO

5e 121EK0 I 720E-0I 2.20E-63 259E+M 6,37E-01 I 121E+L0 3.95'c+N

5103- 1.03E+01 1.99E+02 5.13E+00 9.32E+00 7.15602 6.01E+LU I 1.55c+01 214E+02

Sn 3.21E-OS I 3.81E-04 4.13E-04

To 5.40E-03 I 621 E-02 1.13E+W 1.03E-01 5.40E-03 130E.00

ITh 202E-02 I 3.83E-01 I 255"c+LO I 6. 24E-0 1 2025-02 3.56"c+00

ITI I 62a'c-02 I 2C0E-01 I 224E-D2 2.57E-01 I 3.86E-02 8.47E-02 4.96E-0 1

In 2.33E-01 3.65"e+CO 1 2.92E+01 S.d9E-01 233E-01 3.34E-01

i U02+2 219E+00 I 7.91E-01 1.76E+00 2E0E+01 I 3.S4E+LD 268E+01

V+5 6.20E-02 8.09E-03 1.66E-01 1.376-02 6-20E-42 1.80E-01

W+d I 7.47E-01 7.47E-01

7n+2 3.5GE-01 4.20E-01 214E+00 280E-01 1.10E+00 245E-01 349E+C0 9.45E-01

7»4 230E-01 1.85E+01 218E01 2.58E+02 1.85"c-01 4,48E-01 2776+02

AI(OH)4-2 244E+03 8.34E+02 1.19E+0.9 I 4.47E+01

C03-2 9.41E+02 5.17E+01 1 8.43E+02 3.LOE+00 8.39E+01 3,61E+C0 1.07'+03 5,83e'^Ol

Cl- 1.47E+02 5.75E-01 524E+01 3.60E-02 7.41E+01 8.77E-01 2.73'c+02 1.49E.00

Q(OHW- 4.06"c+01 1.146+01 . 6,01E.01 1.125+02

F- 3.56E+01 6.39E-01 302E+02 1.81E+01 8.63E+00 3.63E-01 3.46e'+02 1,91E+01

50d-2 277E+02 1.96E+C0 7,10E+01 125E+C0 3.83E+01 3.46'e+CO 3.86`e*02 6,68E+C0

N03- d,43E+03 208E+01 219E+03 828E+C0 1.IXi`c+03 1.046+01 7.658+03 3.91E+01

N02- 1.9a'e+03 I 5.06E+00 8.88E+02 8.94E-01 2.d4E+Q2 + 3.07'c+0332d6EL0 8.d2+L0

P04-3

OH-

TOC

7.13E+01 1.40E+01

9.99£+02 2!3E+01

8A8E +02 625E+01

7.44E+01

6.97E+02

5.48E.0 1

2S7E-01

5.966+01

4.60E+W

6.63E+01

203E+02

1 28E+02 1

7,16"+CO 2.12E+02

3.87E+01 1.90E+^

129E+C0 9.9CE*02

216"+01

1,3E+02

6.BaE.01

Told 1.83E+04 7456+02 9.19EW3 6.046+02 5.31E+03 1-60EN12 3.28E+61 131E+03

H2O 274E+04 L88E+64 9.51E03 8.59'E+0/

GrondTotd 459E+6d 7-dSE+02 5.80E+04 QO/E+02 1MEtC4 1.60E+02 1.19E+05 131Et03

Vdune, UletsI 331H07 SAdE+07 9.60E+05 9.53E+07
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Tank Waste Current Source Inventory
January 27, 1995

Introduction

The purpose of this paper is to offer recommendations on the current source inventory to be
used in the Tank Waste Remediation System (TWRS) Environmental Impact Statement (EIS).
Current source inventory, as used here, refers to the inventory of tank constituents available
for release into the environment at the current time. This initial inventory is an important
requirement for the fate and transport modeling and, ultimately, the risk assessment for the
TWRS EIS.

To support the risk assessment group in assessing risk from exposure to tank constituents,
the fate and transport modeling group(s) must first model the changes in contaminant
concentrations resulting from the movement of contaminants through the environment from the
source (tanks) to the receptor. To execute the fate and transport r,P.odel, a release term
describing the amount of each tank constituent actually released into -the environment must
first be developed. The release term will be some fraction of the inventory available for
release, and can thus be calculated from the current source inventory presented in this paper.
Calculation of release terms is the responsibility of the fate and transport modeling group(s)
and will not be further addressed in this paper.

Aggreqated Source Areas

The range of available approaches for representing the contaminant sources in the 177 tanks
has been reviewed in a previous paper (Rogers, 1994). That paper recommends against

representing each tank as a discrete source and instead recommends that contaminant

source locations be defined by combining tank farms and considering each group of tank
farms as a discrete source. The 177 tanks are grouped into eight source areas, three in the

200 West Area and five in the 200 East Area, each of which contains groups of either single-

shell tank (SST) farms or double-shell tank (DST) farms (Figure 1). The eight source areas

are defined on the basis of tank farm location, tank type (SST or DST), hydrogeolgy, and

source data considerations. A detailed discussion of the rationale for defining the source

areas is provided in Rogers (1994).

Use of the eight source areas as recommended in Rogers (1994) appears fully compatible
with the planned strategy for conducting the risk assessment as outlined in JEG (1994). It is
therefore assumed that these source areas are to be used in the TWRS EIS. In the following
paragraphs, aggregated current source inventories are generated for each of the eight source
areas defined in Rogers (1994). Should the source areas later be modified, corresponding
modifications to the current source inventories can easily be made.



Sources of Data and Recommended Method for Generatinq Current Source Inven tories

Rogers (1994) recommends that source inventories for the eight source areas be determined

by pro-rating the total source by the sum of the volume contained in the tanks in each area.

At the time this recommendation was made, the contaminant source data available from
Westinghouse Hanford Company (WHC [Goldberg, 1994a]) displayed tank inventories only on
a total tank basis (i.e., total inventory for SSTs and total inventory for DSTs). WHC has
subsequently updated the total-tank source data (Goldberg, 1994b) (see Tables 1 and 2).
More importantly, WHC has also provided computer spreadsheets containing tank-by-tank and
farm-by-farm inventories for DSTs and SSTs, respectively, to Advanced Sciences, Inc. (ASI)
(Young, 1994; Pelton, 1994).

A disadvantage with determining current source inventories by volume ratio, as recommended
in Rogers (1994), is that it could result in allocating mass for certain contaminants to source
areas where no such mass actually resides. This would lead to inaccurate representation of
the risk originating from a given source area. The tank-by-tank and farm-by-farm inventories
provided in the WHC spreadsheets eliminate the need to use volume_ratios to allocate tank
inventories and make it possible to generate aggregated current ssurce, inventories for each of
the eight source areas that accurately allocate contaminant mass. Thq^_Curreo^ urce
inventories presented herein are therefore generated using the WHC tank-by-tanlSand farm-
by-farm inventories.

DecaV Dates

The current assumption is that the year 1995 will be used as the starting time (To) for the
TWRS EIS risk assessment. The radionuclide data provided by WHC for SSTs were decayed
to a range of dates, including 1995. The radionuclide data provided by WHC for DSTs,

however, were decayed only to December 31, 1999. ASI has performed a calculation to

convert the WHC inventories for DSTs to a December 31, 1995 decay date. The calculation

was performed using the simple decay equation as follows:

u
It,sss> = It,.i x e'

where

I(195) = inventory year 1995
I(1999) = Inventory year 1999
X = Decay Constant = In2lT12
t= Decay Duration (1999 - 19995 = 4 years)
T12 = Radionuclide Half Life

Current Source InventorV for Single-shell Tanks

Five of the eight source areas are comprised of groups of single-shell tank farms ( Figure 1).
Current source inventories for the five SST source areas are shown in Tables 3 and 4. Table
3 shows the aggregated inventory of radionuclides for the five areas decayed to 12/31/95



(totals decayed to 12/31/99 are also included for cornoarison purposes); Table 4 shows the
aggregated inventory of nonradioactive chemicals. The inventories were generated by
summing the data provided in the WHC farm-by-farm inventories for the single-shell tank
farms in each source area. The total column in Table 3 (12/31/99) and Table 4 must be the
same as the totals listed in Tables 1 and 2, respectively, for SST waste.

Current Source InventorV for poubte-shell Tanks

Three of the eight source areas contain groups of double-shell tank farms (Figure 1). Current
source inventories for the three DST source areas are shown in Tables 5 and 6. Table 5
shows the aggregated inventory of radionuclides for the three areas decayed to 12/31/95
(totals decayed to 12/31/99 are also included for comparison purposes); Table 6 shows the
aggregated inventory of nonradioactive chemicals. The inventories were generated by
summing the data provided in the WHC tank-by-tank inventories for the double-shell tanks in
each source area. The total column in Table 5(12/31/99) and Table 6 must be the same as
the totals listed in Tables 1 and 2, respectively, for DST waste.
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Figure 1
Source Locations
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Table 1
Total Inventory (Curies) of Radionuclides for

Single and Double-Shell Tanks
Sheet 1 of 2

Decayed to 2 3 99
Rod«wdlda. ssr e5r

q Totd Sokd^ 4uol^pl^ Told

Ao225 1.98E-OS

Ao-227 ^ 221E-02

Am-241 (2) 3.3CEa04 5.31E+03 6.54E+04 7.07E+04

Am-242 6.82E+01 ^

Am-243n 6.8dE+01

Am•243 I 3.32E+01

.V-217 1.9BE0.5
eo- 137m 7.68E+06 248E.07 6.49Ei65 254E+07

&-210 7.17E-08 ^
el•211 221E-02
81•212 9.720-14 ^

e1-213 1.98E-0.5
e1-214 270E-07

C•14 (2) 3.03E+03 3.45'e+02 l 1.99E+03 2.34EI03

Cm-242 5.66E^01 -^-

qn-2il 1.18'c102

Cm-245 1.04E-02

Ca•135 1.4.5E.02

C3•137 8.12E+06 2.61E+07 6.83E.06 268c'+07

Eu•155 537E+04 1.44E+03 5.51E+04

k-221 1.98E-05

k-223 3.06E-04

1-129 CA 1.60E.01

Nb93m 3.20E+03

NI-59 5.03E*03

NI-63 2.69E.0.5

No-237 6.97E+01

No-236 3.26E-01

Np-2l9 3_329+01

Pa•231 3.BOE-02

Pa-233 6.97E+01

Pa-21a I 7.69E-01

Pa•2.um ^ 481E+02

Pb-209 1.98E-OS

Pb-210 7.17E-08

Pt^211 221E-02 ^

PtN212 I 3.72-14

Plr214 270E-07 1

Pd-107 8.65E+01 I

Po-210 7.17E-OB I I

Po-211 644E-0.5
Po212 238E-14

Po-213 1.94E-05
Po-214 270E-07
Po•215 221E-02

Po•21d J.72^74

Po-21a 270E-07

Rr236 1.08EW3

Pu-2J9(2) 1.EdE+04 131E+011 7.05'+03 8.96E»03

Pu-2AO Q) 4.30E.03 328E+02 2.07E+03 240E.03

Rr241 7.76E+02 3.86`taOd 3.94"c.dd

Pu-1A2 4.320-04

Ro•71J 221E-02

Source: GolDefg (1999b)



Table 1
Total Inventory (Curies) of Radionuclides for

Single and Double Shell Tanks
Sheet 2 of 2

Decayed 0 2 3 99
Rodonldidai SS( DS(

cl Totd So4JNO Inoktl* Told

Ro-22A ^ 3.72E-14

Rc-225 1.98E05

Ro-226 ^ 270E-07

Ro-226 7.42_

Rh-106 3.79E-01 ^

Rn-219 ^ 221E-02 ^

Rn-220 3.72E- 14

Rn-222 ^ 270E07

2u-106 3.79E-02 ^
Sb-126

5b-12&n 627E.02

Sa-79 9.11E.02

Sm-151 C2) ^ 63L£+QS
Sn-126 627E+02
S1-90 (2) 4.36^e•07 6.15"c+05 9.47"c,06 1..^.: --O7-

T<-99 (2) I.IOE+Qd 207E+Od ^ 3.99E.02 2.11E.Od

Th-227 218E02

Th-226 3.72c-14

Th-229 1.98E-05

1n-230 3.9cF-05
Ttr231 206E+01

Th-232 6.42E-13

Ttr234 4.81E+a2

TI-207 221E-02

i1-206 1.34E-14

TI-209 I 438E-07

U-213 121 E-02

U-234 2.12°-01

U-235 206E+01

2-06 2.88E-N

U-237 8.69E-01

U-233 I 181Ea02

Y-9o 436E.07 6.15E-05 9.47E+06 1.01E+07

L-93 I 3.9eE+03
:..ioldt":... ;',x.:1.olE+oe:w :e^5^2t+o7M.€ i`i204EW7::l ::^•T2d"c/o7:':::

Source: Gdberp (1999b)



Table 2
Total Inventory (Metric Tons) of Nonradioactive Chemicals for

Single and Double-Shell Tanks

Q1artJcd

Matrle Ton

S5T(1)

W^rsiHd [uT

&WQO Sottcok* Uqu(d I Told 11 Sdu6ia 122truo7uN.

A I 3?BE01 1.38E+C0

AI(OH)d• 625E+02 1.25"+tti 1.C8crQ7 I 296E+Q1 I 4.47E+03

AJ+3 (3) 1.99E+03 1.99E+03 1 1 6.70E+01

.(s+5 1 7.70E-01 4.98E-01

8+3 ( 1 5.19E-01 9.94E-01

ea+2 7.91E-01 3.09E+0]

8^.2 I 8.19E-G2 7.61E-03

81+3 2.61E+02 261E+02 2.26E+00
Cc+2 I 128E+02 I 128E+02 1.03E.01 1.15E+01

Cd+2 3.84"c+CO I I 3.84 E+CO 1.67 E-01 6.01 `c+00

Ce+3 2352+02 2.35E+02 226E-02 3.04E+00

CT- dCCE+01 4CLE+O1 273E+02 1.d9E+C0

003•2 1.15E+03 4.13E+02 9.37E+01 l.dd`c+03 1.87E+03 I 5.83E+01

0+3 8.63E+01 8.63E+01 3.d1E+01

Qo4•2 5.05E+01 5.062+01 I 9.05E+01
Q»2 1.77E-01 7.46E-01

F- 8.OOE+02 1.18E+01 8.12E+02 3.d6E+02 1.91 E+01

Fe(CN)6-4 322E+02 3.22E+02

FsN I 6.27E+02 6.27E+02 8.09E+00 1.42E•02

lHg+ I 9.00E-01 9.00E-01 5.84E-02

K+ 5.46E+02 2.02E+01

la+ 219E-01 210E+01
U+ I 5.77E-03 2.46E-02

M 2 9.65E-0I I.10E+01
Mrt+4 1.20E+02 I 1.20E+02 7.69E+00 1.80E+01

MoM 1 4.87E+C0 I 8.01E-01

Nw 1.58E+04 339E+04 5.44E+03 5.52E+04 1.09E+04 220E+02

NI+2 1.782+02 1.78E+02 4.07E+03 6.57E+03

N02- 2.COE+03 1.53E+03 3.07E+0.7 6.53E+03 3.07E+03 I 8.42E+00

N01- 1.28E+04 8.03E+04 4.32E.0.3 9.94E+04 7.65E+03 I 3.91E+01

OH• 4.2Z+03 8.51E+02 7.45"c+02 5.82E+03 1.90E+Q1 1.29E+Q2

pb+4 1.96E+00 32BE+C0

704•3 I 3.89E+03 6.43E+02 203E+02 4.74E+03 2.12E+02 2.16E+01

5(03• ( 1.21e+03 1.21E+03 1.53E+01 2.14E+02
s04•2 5.01E+02 1.15"c+0.3 1.65"c+03 3.86E+Q2 6.68E+00

I St+2 3. C0E+01 I 3.60 E+01

ITOC (d) I I I 4•73E+02 I 4.73'c+02 9.90E+02 6.8CE-01

U02+2 I 3.54E+00 2.68'c+01

V+5 6xE-02 1.88E-01

W+4 1.d:E+01 1.4aE+01 I 7.47E-01
Zn+2 3.59E+00 I 9.45E-01

It+d 2d6"c+02 I 246c`+02 I d.48E-01 277E+02

';v:%<Totd:a2.r,:: ;^K.9JEwl..'..sk':5• iZ0Ero5;.z; : :i':^d:S2E+0.t,?:€ ^<; T.7dE:05"r^ 226Eial.^{ RMdSErN::^:
•wce ..nt.
:.ax :: H2O.>.. ^•'. :. Y x::'' Z62EV04$9 '.̀ :<: ):LBftOI`>k y%J6.bQEi03':^; . H ;v::.;g430EF04.,. . .,,839£+OE'f',.:

. ^...;^:... s^:^;.: ^: k%i• :.

To(d`W7H2O:< :".S7'SSE.04is•'"^; T:1tEia1^: ;' r;91_)SE4Oa'r:''€ °!i?21

Source: Go)rmerg (1999b)



Table 3
Aggregated Inventory (Curies) of Radionuclides for

Single Shell Tanks
Sheet 1 of 2

qodorxz,lN *d to 12/31/1993 To4d

a 1W55 7M53 1E53 235 4ESS 12/31/95 12/31/99

Ao225 I.72°-O6 288E06 6.03F06 225E-06 2.84E05 ^ 1.57EL4 1.98cl:W

Ac-227 I 5.10E-0.7 d26E-03 0.&.E-03 1.55E-N 217E-04 201E-02 ^ 221E-02

Am241 ^ 226`<+03 1^6"+04 9.968+01 1.29E+Od 6.14E+03 43ST+C4 3?CE+04

Am-2A2 268E+L0 1.94E+01 1.88E•01 2.07E+01 6.67E+00 6.956+01 6.82+01

Am442n 269E+00 1.958+01 1.89E+01 201E+01 8.71E+00 6.98'c+01 6.86cM1

Am"243 lAc.0] 7.82E+00 9.57E+C0 1.16E+01 3.12E+W 3.32c+01 3.-0:+01

At"217 1.72E-06 288E-06 6.03E-06 225E-06 2.84E-05 1.57E-05 1.98E-05

eo- 137m 8.418+05 3.78E+06 3.54E+06 1268+05 ^ 137E+05 8.42E+06 7.664E+06

H1410 1.50E-08 1.16c08 1.3dE-C9 7.03^c-09 281E-09 4.99E-08 7.17E-0e

e1-211 5.18E03 416E-03 8.84E-03 1.55E-03 277E-04 201E-02 221E-02

81412 ^ 3.T1c-ld

81"213 1.72E-06 ^ 288E-06 6.03E-05 225E-06 284E-06 1.578-C5 1.98e-05

el"214 6.08E-08 5.03E-08 520E-08 ^ 296E-08 1.58E-OB 2.09E-07 270E-07

C-14 1.95E+03 337E+03 1.26E+04 1.48E+03 1.25"+03 2068+04 3.COE+Cti

Cm"242 2.12E.L0 1.61E+01 1.56E+01 1.66E+01 7.19E<^ •. 5.76E+01 5.66E»01

Cm"2A4 3.22c+00 2.39E+01 5.01E+01 5.3aE+01 720E+^^.a "- - 1.38E+02 1.18E+02

Cm-245 208E-04 1.74E-03 3.83E-09 1.09E-tti 5.51E-04 1.04Ed2 1.04E-02

Ca-135 207E+01 6.79E+01 5.27E+01 1.61E+00 213E+00 1.458+02 1.458r02

C3-137 8.93E+05 3.99E+06 3.74E+06 1.33E+055 1.44E+05 8.90E+06 0.12€+06

k-221 1.728-06 2.988-06 6.03E-06 2.25E-06 2.84E-06 1.57E-OS 1.986-05

h413 7.15E-015 5.88E-05 1.22E04 2.14E-0.5 3.82E-06 2.788-04 3.068-04

1-129 5.19E»CO 1.34E+01 2.79E.01 1.82E+00 521E-01 4.8BE-01 I.tOE»Ol

Ntr93rn 8.SdE+0I 6.76E+02 3.71E+02 4.05E+02 1.50E+03 3.04E+03 3.37E+Q4

NI-59 1.71E+03 3.33E+03 5A3E+03 5038+03

NI-63 6.83E+03 4.86E+04 530E+04 5.87E+04 1.09E+05 2.76E+05 269E+05

NO•237 826E+00 1.10E+01 d.98E+01 3.37E-01 4,486-01 6.968+01 6.9778+01

NF-216 1.28E02 926E-02 9.00E-02 9.55E-02 4.15E-02 3.32E-01 ^ 316E-01

Np-239 1.02E.03 7.82E+C0 9.57E-00 1.16E+01 3.12E+00 ^ 3.325.01 ^ 332c.01

Pa-231 9.61E-03 7.33E-03 1.53E-02 3.38E-03 6.37E-04 3.62E-02 3.80E-02

Pa-233 826E+C0 1.10E+01 4.96E+01 3.37E-01 4.48E-01 ^ 6.96E+01 ^ 6.97E+01

Pa-234 2.75E-01 1.03E-01 261E-01 1.03E-01 ^ 2.64E-02 7.69E-O1 ^ 7.69E-01

Po-234rn 1.72E+02 6.47E•01 1.63E+02 6.45E+01 ^ 1.65E+01 d.81"+02 4.81E+02

Pb-209 1.72E-06 2.88E-06 ^ 6.03E-06 225E-06 ^ 284E-06 1.57E-05 1.98E-OS

Pb-210 1.50E-00 1.16EL8 1.34E-08 7.RiC-09 281E-09 ^ 4.99E-08 7.17E08

Pb-211 1 5.18E-03 426E-03 e.84E-03 135E-03 2.77E-04 201E-02 221E-02

Pb-212 I 3.72E-14

Pr21d 6.08E-09 5A3E-08 5.20E•08 2.98E-08 158E-0e . 209E-07 270E-07

Pd-107 9.03E+00 233E+01 4.95E+01 3.66E.00 9.74E-01 0.658+01 8.65er01

Po-210 1.SOE-08 1.16E-08 134E-08 7.03E-09 281E-09 4.99E-08 7.17E-001

Po-211 1.41E-05 1.16eL'S 241E-05 424Ed5 7.56E-07 5.49E-05 6.04E-05

Po-212 238E-1d

Po-213 ^ 1.69E05 281E-06 5.90E06 221E-06 ^ 278E-06 1.54E-05 1.94605

P0-214 6.08E08 5.03E-08 5.20E-08 298E-08 1.58E-08 209E07 270E-07

Po-215 ^ 5.18E-03 426E-07 8.84E43 1.55E113 2.77E-04 2.01E-02 221E-02

Po-216 • 3.72-14

Po-216 6.08E-08 5.NE00 520E-08 2.98EfiB 1.58E-OB 209^07 270E-07

Ptr236 2.10E.02 2.96E+02 1.05E+02 1.99E+02 2.24E+02 1.11E+03 1.08E+03

Pu-239 252E+03 4.35E.03 352E+03 5.87E+03 ^ 537E+03 218E+04 1.80E+04

Pu441 3.92E+03 636E+03 &46E+09 1328+04 I.11E+04 dE++04 3456+03

pu242 133E-0S 9.59E-CS . 932E-05 9.89E-0.5 4.29E-CS 3.44E-04 d3QE-Od

Ro-223 5.18E-03 426EA7 8.84E-03 1.55E-03 2.77E-04 201E-02 2218-02

Ro-224 3.72^-ld

Ro-225 1.728-05 288E-06 6.03E-06 225E-06 284E-^ 1.57E-O6 1.98E-05

Ro-226 6.08E-Ce 5.03E-C8 5.20E-08 2.98E-00 1.58E08 209E-07 270E-07



Table 3
Aggregated Inventory (Curies) of Radionuclides for

Single Shell Tanks
Sheet 2 of 2

aoa«Ucuae o^yealo12n1n995 Tald
a twss I 2w55 IEss 2ESa AESS 17J31/95 12n1/99

Ra-228 7.42E-14

Rh-lob 6.I1E-OS 1.70E-02 8.25"e-Ut 9.73E02 3.97E-01 ^ 5.94E-01 9E023.7

RnQ19 5.18'c^¢S ^ 4.26E-03 8.84E-03 1.SSE-03 277E-04 201E-OZ 2.21E-02

01-=0 3.72E-14

i31•222 b.O8EL8 5.03E-C8 ^ 5.31H18 298E-08 1.58EC8 209E•07 270E-07

Rv-106 6.I1E-05 1.7CE-02 ^ 8.25E-02 9.73E-02 3.97E-01 5.9dE-OI 3.79E02

Sb-126 7.94E.00 233E+01 6.71E+C0 1.39E+01 3.59E+01 8.78c'.01 8.78E+01

Sb-126m 5.67E+01 1.66E+02 d,79E+01 9.96E+01 257E+02 6.27E+02 6.27E+02

50-79 9.71E+01 ^ 251E+02 521E+02 3.23E+01 9.51E+00 9.11E+02 9.11E+02

Sm-151 6.d3E+04 1.89E+05 5.63E+04 1.04'e+CS ^ 255E+05 6.69E+05 6.30E+05

Sn-126 5.67E+01 ^ 1.66E+02 ^ 4.79E+01 9.96E+01 257E+02 6.27E+02 6.27E+02

St-90 1.51E+06 1.45E+0J ^ 8.d1E+06 d,95"c+06 ^ 1.94+07 4.85E+07 4.36c'+07

To99 3.39E+0.1 I 8.74E+03 1.81E+04 1.13E+03 3.32E+02 3.17E+04 1.10"e+04

Th-227 5.11E03 4.20E0.7 8.72E-03 1.53E-03 273E-04 1.98E-02 2.18E-02

Th-226 -^ -1 3.72^1d

1h-229 1.72E-06 2.88E-Cd 6.03E-06 225e-06 ^ 2.84E:o 1.57E-05 1.988-05

Th-230 9.OOE06 7.86E-05 7.51E-06 4,51E-06 3.11E-05 3.20E-05 3.90E-05

Th-231 7.22E+07 2.93E+00 6.92E+00 2.81E+03 ^ 6.98E-01 2.06E+01 2.068•01

Th-232 1.85E-14 ^ 3.57E-14 3.13E-14 5.59E-14 ^ 527E-14 1.94E-13 6.42E-13

m•234 1.72E+02 6.47E-01 1.63E•02 6.458+01 1.6^5E+01 4.81E+02 4.81'c-02

11-207 5.16E-0.3 I 425E-03 8.82E-03 1.55E-03 276'e-04 2.01E-02 221E-02

1t-206 1.34E-14

U•233 1.20E-01 1.75E-03 5.91E-01 8.078-04 1.18E-03 1.08E-02 1.21E-02

U-234 d.91E-02 ^ 4.59E-02 4.31E-02 3.04E-02 252E-02 1.94E-01 2.12E-01

U-235 7.22E+C0 ^ 2.93E+C0 6.92E+00 281E+C0 6.98E-01 206E+01 206`c+01

U•236 2.16E-04 4.18E-04 3.67E-04 6.54E-04 6.17E-04 2.278-03 2.88'c-03

U-236 1.72E.02 6.47E.01 1.63E+v2 6.45E+01 1.658+01 4.e1E+02 4.e1E-02

Y-9o 1.51E+06 1.45E+07 8,41E+05 4.95E+06 1.92E+07 4.85c"+OJ 4.36E-07

21•93 4.54E+01 I 8.03E+02 2.42E+02 5.63E+02 2.29E+03 3.94E+09 3.94E+03

'To1d'' " F' 4.85'c:06. '3.70E+0T- t' ^2.43E+O74 I"!<104E+07'-- 1 , t3.90E+07:' r.5"13 6"c+08" :'1.0 t E.087-.



Table 4
Aggregated Inventory (Metric Tons) of Nonradioactive Chemicals for

Single Shell Tanks

a,ertdcd I IWSS 2wss tESS I 2e55 I 4ss I totd

A 1 4.11E-08 I 6.46E•08 2.00E-071 8.91E-C9 2.58E-09 1 3.17E-07

Al ( 1 ) 3.32 E+02 I 1.11 E+ 03 8.04 E+021 3.87E+02 I 2.64 E.01 I 2.56'c+03

A1+3 I 7.12E+01 724E+02 592E.021 550E.02 1 2.53E+01 199E+09

A102- 4SiE,02 t.o7E+03 7.19E+021 7.58E.01 t.81E+01 I 2.34E+C7

8a+2 1 358E-02 1.70E-Ot 1.0Z-01 1.09E-0 t 1.90E-01 I 6.07E-01

81+3 1.66E+02 2.80E-01 9.43E.011 5.95E•01 I 2.61E+02

C2t303 ( 1 ) 1 5.31 E+00 2.85E+00 323E-01 1.19E-01 2.97E+00 I 1.16E.01

C6H507 1 I 5.45E.02 I 659E.02 123E+031 1.10E+02 2A2E+01 256E+03

C03-2 7.07E+02 1.60E+02 6.40E+021 620E+01 3.80E+01 1.51E+03

Ca+2 1.98E-01 5.82E+00 I 547E+011 6.59E+01 1.54E+00 I 128E+02

Cd+2 )

Cs+3 1.16E+02 3.16E+01 8.82E+01 2.64E-01 1.75E.00 2.38E+02

C4 2.19E+01 5.41E+00 126E+011 4.01E-02 6.09E-02 4.00E+01

Cr+3 726E+00 1 8.93E+01 725E•011 1.65E-01 824E-01 8.63E+01

Cr04-2 3.12E-0 t I 207E+01 I 1.80E-011 4.10E•02 2.04E-01 2.14E.01

EDTA (1 ) I 4.07E+o1 I 2.18E+01 2.48E+001 9.11E•01 227E+01 8.86E.o1

F- I 1.4aE+02 I 3.o0E,01 2.32E+021 4.00E.02 I 3.06E•07 B.o6E+02

Fw3 1.70E+02 I 8.18E.Ot 1.42E.02I 5.55E+01 7.78E.02 827E+02

F CN 2.19E+00 I 00t.37E. 248E+02 7.00E.01 5.30E-02 322E+02

HEDTA ( 1 ) I 7.41E+01 3.98E+01 4,95E+00 1.65E+00 4.13E+01 1.62E,02

H+ ( 2 ) 1' 1 1 I
K+ 1 I 5.00E.00 1 2.53E+01 2.89E+011 7.84E•07 4.52E•Ot 5.99E.01

La+ ( 1 ) 1.48E+00 I 3.99E-01 1 1.88E+oo

Mn+4 2.10E+01 1.13E+01 1.31E.071 5.12E+01 2.35E+01 120E+02

Na+ SE.os 2.11 E.04 1.16E.041 2.10E+03 3.78E+03 I i'tE.bt

N1+2 5.02E.00 1 3.33E+00 1.25E+021 4.40E+01 9.93E-01 7.78E.02

N02- 1.76E,03 8.01E,02 2.06E,031 4.74E-01 2.7L.02 4.9.5E.03

N03- 2.63E.04j 4.55E+04 1.89E+041 2.59E+02 4.89E+03 939E.04

OH- 433E+02 2.30E+03 I 1.04E,031 1.42E,03 1.7aE+o2 5.99E+03

P04-3 2.67E+03 1.10E+02 I 1.81E.03 2.98E+01 8.61E•01 I 4.62E.03J

Pb ( 1 ) 2.35E+00 3.86E+00 4.23E.021 6.82E.00 1.03E-07 4-36E+02

5103- 5.60E.02 2.40E.02 4.04E.021 7.07E-01 2.09E.00 121E.03 I

Sn ( 1 ) 1 5.37E•03 5.37E-03

504-2 6.34E+02 2.48E.02 I 553E.021 1.34E.02 8.355, 01 1.65E.03

Sr.2 9.38E•04 I 6.98E•02 3.59E.011 2.53E-02 5.78E•02 3.60E.01 I

W+4 (2 I I
Zr+4 I 1.40E+01 2.37E.01 6.50E.001 2.03E.02 I 128E-01 2.46E.02



Table 5
Aggregated Inventory (Curies) of Radionuclides for

Double Shell Tanks

DocW.dtc 17J31/199s

!aoe«xrnd. 3WDS I 3as I Sens To!a
j q 1 SolLA^* Irno!ubl. SoW. I Irxohb!- I Sc7ub1. Inaoht/- 12131/95 12/31/99

!Na kgs 1.3CE.06 2.OIE+04 5.93E+06 I 3.E0E•O4 2.57E.06 1.:6"t+05 1 9.99E+06 9.99E.06

C-14 8•06E01 3.:0E+02 I 1.98E.03 I 5.23E+00 I 2.33E+C14 2.33E+03

-90 2.16E+04 3.95'e.06 6A1E+65 I 1.03E+07 I 1.34E.Od I 5.62E.C4 I 1.11E+07 1.01E•07

r 2.16E.04 3.95"c.04 1 6.41E+05 I 1.03E•07 1.34E+04 5.62---43-1 I 1.11E+07 1.01E.07

Tc-99 I 3.66E.A4 ! 1'dE+04 j 3.99E+02 1.611E.03 I 1.74'c+04 2.I1E+O4

jCs-137 j 3.63E.C6 3.91E.04 2.13E+07 5.41E+^` I 3.73-c+Cb I.66E+C5 I 2.94E+07 26BE»07

!Ba-137 j 3.D3E+06 3.91E.04 Z13E+07 5.44E+05 3.73E+06 1.66"e+05 I 2.94E+07 255".07

Eu-154 d.3aE.02 4-W'00 I 7.14E+04 I 1.93E+03 I 5.33"c.02 I 7.^ZE.O4 I 5.51E+Od

I NP-237 I 1.79E-01 6.76"+03 3.83E+01 I,02E-01 3.98'-02 4.56E.01 I 4.56-c.01

238 LCS-+03 ! Lt5"+02 5.12E+C0 ^AE+02 5. 46"t.01 j IAZ+Q'S I 1.37E+U7

PU-239 ; 2.020.01 2.12E+A3 I 1.22+03 3.72E+03 627E+01 1.c^.03 I 8.J6`t.03 8.36E+03

'Pu-240 I 5.06E+00 I 7.59E+02 3.07E+02 I 9.64E+02 I 1.57E•01 3.44`.02 2.39E.03 239E+a1

IPu-241 ! 9.47E+C0 1.85E+04 7..LE•02 1.OOE.04 2. 86 'c.01 -I.03E.04 I 3.97E+04 I 3.94^c-04

!Am-24I i 1.63E.02 1 I.17E.04 I 5.03E+03 5.37E.04 1.47 E+02 I-..-1.S1E-02 I 7.11E-41 t L07E-Gi
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Table 1

Tank Release Concentration grams/ liter for Radionuclides

r.l.-.. u.tna For naeh tank nroun snluhilitv= Imass elem/mass nitrate1:360 oA

a` of Tanks 40 43 40 16 10

grams 1WSS 2WSS 1ESS 2ESS 4ESS

Ae-225 4.07E•19 3.92E-19 1.98E-18 5.38E•17 2.82E-13

Ac-227 9.80E-13 4.66E•13 2.33E•12 2.98E-11 3.03E•14

Ac-228 1.13E-07 3.65E•07 6.95E•07 6.58E-05 1.66E•06

Arn-241 1.07E-08 4.47E•08 1.056-07 8.096-06 1.86E-07

Am-242 4.58E•12 1.91E•11 4.48E•11 3.47E-09 7.98E-11

Am-243 6.99E-08 3.11E-07 9.16E-07 8.13E•05 1.16E•06

At-217 1.47E-26 1.41 E-26 7.13E•26 1.94E-24 1.30E-25

Ba-135m 1.44E•06 3.71E•06 8.37E-06 2.186-05 1.25E-06

Ba-137m 3.83E•25 1.71E•25 4.756.25 1.826.23 3.86E•25

81•210 5.72E•16 2.72E•16 1.36E•15 1.74E•14 1.64E•16

Bi-211

81-212 1.62E•19 1.56E-19 7.87E-19 2.14E•17 1.43E•18

e1•213 6.03E-20 2.88E-20 7.18E•20 3.OOE-18 8.41E-20

e1•214 6.06E•13 6.05E-13 5.44E-12 4.66E-11 2.09E-12

C-14 6.83E-09 2.86E•08 6.68E•08 5.176-06 1.19E-07

Cm-242 1.33E-11 5.73E-11 2.89E-10 2.25Es08 1.616-10

Cm•244 3.52E-14 1.71E-13 9.02E•13 7.04E-11 5.02E•13

Cm-245 1.64E-06 3.12E-06 5.84E•06 1.30E-05 9.12E-07

Cs-135 1.06E+01 2.75E+01 6.20E+01 1.61 E+02 9.24E+00

Cs-137 2.73E-16 2.63E•16 1.33E•15 3.61E•14 2.42E•15

Fr-221 5.53E•21 2.63E•21 1.31 E•20 1.68E• 19 1.59E-21

Fr•223 1.84E•15 2.74E-15 1.38E•14 6.56E-14 9.93E•16

1-129 6.64E-03 3.04E•02 4.02E-02 3.20E+00 6.29E-01

Nb•93m 5.14E-08 2.41E•07

Ni•59 1.16E•03 4.77E-03 1.25E•02 1.01 E+00 9.95E•02

Ni-63 1.92E-09 1.48E•09 1.61 E•08 7.96E•09 5.61 E-10

Np-237 2.49E-07 1.04E-06 2.44E-06 1.89E•04 4.34E•06

Np.238 5.37E-14 2.39E•13 7.04E•13 6.25E-11 8.88E-13

Np-239 5.67E-16 2.50E-16 1.25E•15 2.02E•14 2.02E•16

Pa-231 2.40EA6 1.84E•06 2.00E-05 9.92E-06 6.99E-07

Pa-233 1.82E•13 3.96E-14 2.40E•13 6.93E-12 9.39E•14

Pa-234 1.18E•10 2.57E•11 1.56E•10 4.51E•09 6.10E-11

Pa-234m 3.44E-23 3.32E-23 1.67E-22 4.55E-21 3.05E-22

Pb-209 4.48E-21 2.00E-21 5.56E-21 2.13E-19 4.51E-21

Pb-210 9.28E•13 4.41E-13 2.20E-12 2.82E-11 2.67E•13

Pb•211

Pb•212 6.03E-20 2.88E•20 7.18E•20 3.00E•18 8.41E•20

Pb.214 3.77E•15 5.61E•15 2.88E-14 1.55E•13 2.19E-15

Pd-107 4.00E-13 1.79E-13 4.96E-13 1.90E•11 4.03E-13

Po-210 4.31E•17 2.05E-17 1.02E•16 1.31E•15 1.24E•17

Po-211

Po-212 1.30E•31 1.25E-31 6.31 E-31 1.72E•29 1.15E-30

Po-213 6.61E-32 3.16E-32 7.87E-32 3.29E-30 9.21E-32

Po-214 2.20E•25 1.05E-25 5.23E-25 6.70E•24 6.33E-26

Po-216

Po-218 2.94E-24 1.40E-24 3.50E•24 1.46E-22 4.10E•24

Pu•236 5.41E•09 4.41E•09 6.63E-09 5.20E•07 3.10E•08

Pu-238 2.02E•06 2.01E-06 3.92E•06 4.77E-04 2.40E•05

Pu-239 1.08E-04 1.20E-04 2.54E•04 3.31 E-02 1.65E•03

Pu-240 2.36E•04 2.22E•04 7.10E-04 8.07E•02 3.59E-03

Pu-241 1.76E-15 7.37E•15 1.72E•14 1.33E-12 3.07E•14

Pu-242 1.80E-08 8.57E•09 4.29E•08 5.49E-07 5.19E•09

Ra-223

Ra-224 1.47E49 1.41E-19 7.13E-19 1.94E-17 1.30E•18

Ra-225 2.12E•20 1.01E•20 2.53E•20 1.066.18 2.966-20

Ra•226

Ra-228 3.08E•15 4.93E•13 5.78E•12 4.97E•10 1.07E•10



PbTable 1
Tank Release Concentration grams/ liter for Radionuclides

Rh-106 2.OOE•20 I 9.49E-21 4.75E•20 6.08E-19 5.74E•21

Rn-219 I
Rn-220 9.04E-25 I 4.32E-25 1.08E-24 t 4.50E-23 1.26'e•24

Rn-222 5.43E-18 8.72E•16 1.02E•14 ^ 8.78E•73 1.90E-13

Ru•106 3.25E-11 5.52E•11 3.83E•11 ^ 5.80E-09 7.92E-10

Sb-126 9.29E•12 1.58E•11 1.09E•11 1.66E-09 2.26E•10

Sb•126m 1.69E•14 2.53E•14 1.27E-13 5.72E-13 8.92E•15

Se•79 1.26E•02 2.15E-02 1.54E•02 2.OBE+00 2.70E-O1

Sm•151 2.95E•08 5.OOE•08 3.47E-08 ^ 5.26E-06 7.19E-07

Sn-126 7.32E01 4.05E+00 5.66E+00 2.43E+02 4.99E+01

Sr-90 3.34E-07 4.98E-07 2.49E-06 1.13E-05 1.76E-07

Tc-99 4.14E•09 1.97E-09 9.83E-09 1.26E•07 1.19E-09

Th-227 ^

Th-228 2.88E•17 2.78E•17 1.40E•16 3.81E•15 2.55E•16

Th-229 5.81E•13 2.94E•13 6.75E-13 2.96E-11 1.08E•12

Th-231 1.87E•11 4.39E-12 2.49E•11 7.38E-10 9.71E-12

Th-232 2.30E-15 2.57E-15 5.42E•15 7.06E-13 3.53E-14

Th-233 6.50E-14 1.41E-14 8.58E•14 2.48E-12 3.36E•14

Th-234 3.06E•15 1.45E-15 7.27E-15 9.32E-14 8.80E-16

TI-208

11•209 7.25E-24 1.20E•24 6.07E•24 1.65E-22 1.10E-23

0•232 7.67E•13 6.48E•13 5.26E•12 5.24E-17 4.05E-12

0•233 6.97E-OB 3.77E•08 6.51E-OB 4.38E-06 1.92E-07

0•234 1.58E-OS 3.72E-06 2.17E-OS 6.26E-04 8.23E-06

U-235 1.37E-06 1.53E•06 3.23E-06 4.21E-04 2.10E-05

U-236 2.03E•OS 1.91E•05 6.17E•05 6.95E-03 3.09E-04

0-237 2.89E•17 6.28E-12 3.81E-11 1.10E•09 1.49E-11



R`'d ^1A,

Table 2
Chemical Release Concentrations Nonradioactive Chemicals for

Single Shell Tanks

concentration grams/liter

Chemical 1WSS 2WSS 1ESS 2ESS 4ESS

Ag 5.63E-10 5.11E-10 3.80E•09 1.24E-08 1.97E-10

AI 4.55E+00 8.75E+00 1.53E+01 5.37E+02 1.94E+00

AI+3 9.75E-01 5.73E+00 1.13E+01 8.06E+02 1.87E+00

A102- 6.23E+00 8.47E+001 1.37E+01 1.05E+02 1.34E+00

Ba+2 4.91 E-04 1.34E•03 1.95E•03 1.52E-01 1.40E-02

BI+3 2.28E+00 2.21E-03 1.79E+00 8.27E-01

C2H303 7.28E•02 2.25E•02 6.15E-03 1.65E-01 2.19E-01

C6H507 7.47E+00 5.21E+00 2.33E+01 1.53E+02 1.79E+00

C03-2 9.68E+00 1.27E+00 1.22E+01 8.62E+01 2.80E+00

Ca+2 2.72E-03 4.60E-02 1.04E+00 9.16E+01 1.13E-01

Cd+2

Ce+3 1.59E+00 2.50E-01 1.68E+00 3.67E-01 1.29E-01

Cl- 3.00E-01 4.28E-02 2.40E-01 5.58E-02 4.44E-03

Cr+3 1.73E-02 6.59E-01 1.38E-02 2.30E-01 -607E-02

Cr04-2 4.28E-03 1.63E-01 3.42E-03 5.69E-02 1.50E•02

EDTA 5.58E-01 1.73E-01 4.71 E-02 1.27E+00 1.67E+00

F- 1.97E+00 2.38E-01 4.42E+00 5.56E+02 2.27E-02

Fe+3 2.33E+00 6.47E-01 2.70E+00 7.72E+01 1.31E+01

Fe(CN)6-4 3.00E-02 1.08E-02 4.72E+00 9.73E+01 3.90E-03

HEDTA 1.01E+00 3.14E-01 9.41E-02 2.30E+00 3.04E+00

Hg+

K+ 6.85E-02 2.OOE-01 5.50E-01 2.56E-01 3.33E•02

La+ 2.03E-02 7.60E•03

Mn+4 2.87E•01 8.92E•02 2.49E•01 7.12E+01 1.73E+00

Na+ 1.99E+02 1.67E+02 2.20E+02 2.92E+03 2.78E+02

Ni+2 6.88E-02 2.64E-02 2.37E+00 6.12E+01 7.31E•02

N02- 2.41 E+01 6.33E+00 3.92E+01 6.59E-01 1.71 E+Ot

N03- 3.60E+02 3.60E+02 3.60E+02 3.60E+02 3.60E+02

OH- 6.20E+00 1.82E+01 1.98E+01 1.97E+03 1.28E+01

P04-3 3.66E+01 8.70E-01 3.44E+01 4.14E+01 6.34E•02

Pb 3.22E-02 3.06E-02 8.04E+00 9.48E+00 7.60E-03

5103- 7.67E+00 1.90E+00 7.68E+00 9.83E•01 1.54E-01

Sn 1.02E•04

504-2 8.68E+00 1.96E+00 1.05E+01 1.86E+02 6.15E+00

Sr+2 1.28E•05 5.52E-04 6.82E-01 3.52E-02 4.25E-03

W+4

Zr+4 1.92E-01 1.83E•01 1.24E-01 2.82E+02 9.41 E-03
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Table 3

DST Tank Release Concentration grams/ liter for Radionuclides

DST INVENTORY RADIONUCLIDES IN GRAMS
Decayed to 12/31/1995

Radionuclide ACT C7f 3WDS 3EDS SEDS

grams

C-14 4.45 1.81 E•01 5.22E+02 1.18E+00

Sr• 139 4.39E+02 7.89E+04 5.01E+02

•9O 5140 1.19E+01 2.13E+03 1.35E+01

Tc•99 0.0169 2.17E+05 9.37E+05 9.46E+04

Cs-137 86.4 4.24E+04 2.53E+05 4.51E+04

Ba-137 537000000 6.82E-03 4.07E-02 7.25E-03

Eu-7 4 270 1.62E+00 2.72E+02 1.97E+00

Np-237 0.000704 5.39E+02 6.40E+04 2.02E+02

Pu-238 17.1 6.15E+01 9.98E+00 1.14E+01

Pu-239 0.0619 3.45E+04 7.99E+04 2.07E+04

Pu-240 0.227 3.36E+03 5.60E+03 1.58E+03

Pu-241 103 1.80E+02 1.05E+02 1.00E+02

Am•241 3.43 3.47E+03 1.71 E+04 T.45E+02

CONCENTRATION IN GRAMS/LITER -(MASS NUCLIDE/MASS N03)•360

Radionuclide 3WOS 3EDS 5EDS

N03 mass g 1.04E+09 2.20E+09 4.45E+09

C-14 6.27E-08 8.56E-05 9.52E-08

Sr-90 1.52E-04 1.29E•02 4.05E-05

Y-9O 4.11E-06 3.49E-04 1.10E-06

Tc-99 7.SOE-02 1.54E-01 7.66E-03

Cs-137 1.47E-02 4.14E-02 3.65E-03

90-13 2.36E-09 6.66E-09 5.87E-10

Eu-154 5.61E-07 4.45E•05 1.60E-07

Np-237 1.86E-04 1.05E-02 1.63E•05

Pu•238 2.13E-05 1.63E-08 9.22E-07

Pu-239 -1.20E-02 1.31 E-02 1.67E-03

Pu-240 1.16E-03 9.17E-04 1.28E-04

Pu-241 6.23E-05 1.71E-05 8.12E•06

Am-241 1.20E-03 2.SOE-03 1.17E•05



Table 4
Tank Release Concentration grams/liter for Non Rad Chemicals

CONCENTRATION GRAMS/LITER

Chemical 5EDS 3EDS 3WDS

Ag+ 1.16E-01 3.43E-02 2.01E-02

AI+3 3.47E+00 1.72E+00 5.00E+00

As+S 8.42E-02 4.26E-03 6.97602

6+3 8.23602 1.09E-02 1.48E-01

Ba+2 2.52E-01 1.22E-01 1.13E-02

Be+2 5.43E-03 3.66E-03

91+ 3 1.40 E-01 8.5 3 E-02

Ce+2 1.06E+00 3.92E-01 2.15E+00

Cd+2 4.75E-01 1.16E-02 8.36E-02

Ce+3 2.27E-01 9.12E-02

Cr+3 7.53E-01 1.28E-01 8.32E+00

Cu+2 3.86E-02 1.71 E-02 1.18E-01

Fe+3 1.09E+01 4.48E-01 4.31E+00

Hg+ 4.65E-03 1.54604

1(+ 1.21 E+01 6.19E+01 1.30E+01

Le+ 1.60E+00 2.216-01 3.42E-02

Li+ 2.00E-03 1.94E-03

Mg+2 8.13E-01 2.28E-01 1.76E-01

Mn+4 1.69E+00 1.81 E-01 1.28E+00

M0+ 6 3.26E-01 1.31E-01 2.95E-01

Na+ 4.91E+02 4.81E+02 7.48E+02

Nd+3 9.61E-01 4.04E-02

Ni+2 6.77E-01 1.00E-01 5.75E-01

Pb+4 2.84E-01 2.28E-01 1.16E-01

Pd 9.70E-02

Rb 5.18E-03

Re 2.95E-03 3.50E-02

Rh 6.91 E-03 2.41 E-01 4.78E-02

Ru 2.33E-02 1.37E01 4.70E-02

Sb 1.72E-01 2.21 E-01 3.40E-02

Be 1.56E-01 4.25E-01 2.20E-01
5703- 1.69E+01 2.37E+00 2.10E+00

Sn 2.60E-06 6.24E-05

To 5.46E-03 1.85E-01 3.56E-02

Th 3.26 E-02 4.18 E-01 2.16E-01

Ti 2.13E-02 4.58E-02 1.34E-02

TI 3.14E-01 4.79E+00 1.90E-01

U02+2 2.41E-01 4.48E+00

V+5 5.67E-03 2.72E-02 4.74E-03

W+6 6.04E-02
Zn+2 6.23E-02 3.95E-01 4.66E-01

Zr+4 1.51E+00 4.23E+01 6.39E-02

AI(OH)4-2 1.97E+02 1.37E+02 4.13E+02

C03-2 8.03E+01 1.38E+02 3.03E+01

CI- 1.19E+01 8.59E+00 2.59E+01

Cr101114- 3.28E+00 1.87E+00 2.08E+01

F. 2.93E+00 5.24E+01 3.11 E+00

S04-2 2.26E+01 1.18E+01 1.45E+01

N03- 3.60E+02 3.60E+02 3.60E+02

N02- 1.57E+02 1.46E+02 8.51E+01

P04-3 6.91 E+00 1.23E+01 2.54E+01

OH- 8.28E+01 1.24E+02 8.37E+01

TOC 7.04E+01 9.73E+00 4.46E+01
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Table I
Sheet 40`i4-

Tank Release Concentration grams/ liter for Radionuclides

Salubilitv Calculation For each tank grouu solubility= ( mass elem/mass nitrate)x360 g/I

X of Tanks 40 43 40 16 10

grams 1WSS 2WSS tESS 2ESS 4E55

Ac-225 4,07E-19 3.92E-19 1.98E-18 5.38E-17 2.82E-13

Ac-227 9.80E-13 4.66E-13 2.33E-12 2.98E-11 3.03E-14

Ac-228 1.13E-07 3.65E-07 6.95E-07 6.58E-05 ^ 1.66E-06

Am-241 1.07E-08 4.47E-08 1.05E-07 8.09E-06 1.86E-07

Am-242 4.58E-12 1.91E-11 4.48E-11 3.47E-09 7.98E-11

Am-243 6.99E-08 3.11607 9.16E-07 8.13E-05 1.16E-06

At-217 1.47E-26 1.41E-26 7.13E-26 1.94E-24 1.30E-25

Ba-135m 1.44E-06 3.71E-06 8.37E-06 2.18E-05 1.25E-06

Ba-137m 3.83E-25 1.71E-25 4.75E-25 1.82E-23 3.86E-25

e1-210 5.72E-16 2.72E-16 1.36E-15 1.74E-14 1.64E-16

BI-211

81-212 1.62619 1.56E-19 7.87E-19 2.14E-17 1.43E-18

51-213 6.03E-20 2.88E-20 7.18E-20 3.00E-18 8.41E-20

57-214 6.06E-13 6.05E•13 5.44E-12 4.66E-11 2.09E-12

C-14 6.83E-09 2.86E-08 6.68E-08 5.17E-06 1.19E-07

Cm-242 1.33E-11 5.73E-11 2.89E-10 2.25E-08 1.61 E-10

Cm-244 3.52E-14 1.71E-13 9.02E-13 7.04E-11 5.02E-13

Cm-245 ^ 1.64E-06 3.12E-06 5.84E-06 1.30E-05 9.12E-07

Cs-135 1.06E+01 2.75E+01 6.20E+01 1.61 E+02 9.24E+00

Cs-137 2.73E-16 2.63E-16 1.33E-15 3.61E-14 2.42E-15

Fr-221 5.53E-21 2.63E-21 1.31E-20 1.68E-19 1.59E-21

Fr-223 1.84E-15 2.74E-15- 1.38E-14 6.56E-14 9.93E-16

1-129 6.64E-03 3.04E-02 4.02E-02 3.20E+00 6.29E-01

Nb-93m 5.14E-08 2.41E-07

Ni-59 1.16E-03 4.77E-03 1.25E-02 1.01 E+00 9.95E-02

Ni-63 1.92E-09 1.48E-09 1.61E-08 7.96E-09 5.61E-10

Np-237 2.49E-07 1.04E-06 2.44E-06 1.89E-04 4.34E-06

Np-238 5,37E-14 2.39E-13 7.04E-13 6.25E-11 8.88E-13

Np-239 5.67E-16 2.50E-16 1.25E-15 2.02E-14 2.02E-16

Pa-231 2.40E-06 1.84606 2.00E-05 9.92E-06 6.99E-07

Pa-233 1.82E-13 3.96E-14 2.40E-13 6.93E-12 9.39E-14

Pa-234 1.18E-10 2.57E-11 1.56E-10 4.51E-09 6.10E-11

Pa-234m 3.44E-23 3.32E-23 1.67E-22 4.55E-21 3.05E-22

Pb-209 4,48E-21 2.00E-21 5.56621 2.13E-19 4.51E-21

Pb•210 9.28E-13 4.41E-13 2.20E-12 2.82E-11 2.67E-13

Pb-211

Pb-212 6.03E-20 2.88E-20 7.18E-20 3.00E-18 8.41E-20

Pb-214 3.77E-15 5.61E-15 2.88E-14 1.55E-13 2.19E-15

Pd-107 4.00E-13 1.79E-13 4.96E-13 1.90E-11 4.03E-13

Po-210 4.31E-17 2.05E-17 1.02E-16 1.31E-15 1.24E-17

Po-211

Po-212 1.30E-31 1.25E-31 6.31 E-31 1.72E-29 1.15 E-30

Po-213 6.61E-32 3.16E-32 7.87E-32 3.29E-30 9.21E-32

Po-214 2.20E-25 1.05E-25 5.23E-25 6.70E-24 6.33E-26

Po-216

Po-218 2.94E-24 1.40E-24 3.50E-24 1.46E-22 4.10E-24

Pu-236 5.41E-09 4.41E-09 6.63E-09 5.20E-07 3.10E-08

Pu-230 2:02E-06 2.01E-06 3.92E-06 4.77E-04 2.40E-05

Pu-239 1.08E-04 1.20E-04 2.54E-04 3.31 E-02 1.65E-03

Pu-240 2.36E-04 2.22E-04 7.10E-04 8.07E-02 3.59E-03

Pu-241 1.76E-15 7.37E-15 1.72E-14 1.33E-12 3.07E-14

Pu-242 1.80E-08 8.57E-09 4.29E-08 5.49E-07 5.19E-09

Ra-223

Ra-224 1.47E-19 1.41E-19 7.13E-19 1.94E-17 1.30E-18

Ra-225 2.12E-20 1A1E-20 2.53E•20 1.06E-18 2.96E-20

Ra-226

Ra-228 3.08E-15 4.93E-13 5.78E-12 4.97E-10 1.07E-10



Table 1
5hec.+ SoE «-

Tank Release Concentration grams/ liter for Radionuclides

106 2.OOE-20 9.49E-21 4.75E-20 6.08E-19 5.74E-21

219 1Z 1

Rn-220 ^ 9.04E-25 4.32E-25 1.08E-24 4.50E-23 1.26E-24

Rn-222 5.43E-18 8.72E•16 1.02E•14 8.78E-13 1.90E-73

Ru-106 3.25E•11 5.52E•11 3.83E•11 5.80E-09 7.92E-70

Sb-126 9.29E-12 1.58E-11 ^ 1.09E-11 1.66E-09 2.26E-10

Sb-126m 1.69E•14 2.53E-14 1.27E-13 5.72E-13 8.92E-15

Se-79 1.26E-02 2.15E-02 1.54E-02 2.08E+00 2.70E-01

Sm•151 2.95E-08 5.00E-08 ^ 3.47E-08 5.26E-06 7.19E-07

Sn-126 7.32E-01 4.05E+00 5.66E+00 2.43E+02 4.99E+01

Sr-90 3.34E-07 4.98E-07 2.49E-06 1.13E-05 1.76E-07

Tc-99 4.14E-09 1.97E•09 9.63E-09 1.26E-07 1.19E-09

Th-227

Th•228 2.88E-17 2.78E-17 1.40E-16 3.81E-15 2.55E-16

Th-229 5.81E-13 2.94E-13 6.75E-13 2.96E-11 1.08E•12

Th-231 1.87E-11 4.39E•12 2.49E-11 7.38E-10 9.71E-12

Th-232

Th-233

2.30E-15

6.50E-14

2.57E-15

1.41E-14

5.42E•15

8.58E-14

7.06E-13

2.48E-12

3.53E-14

3.36E-14

Th-234 3.06E•15 1.45E-15 7.27E-15 9.32E•14 8.80E-16

TI-208

TI-209 1.25E-24 1.20E-24 6.07E-24 1.65E-22 1.10E•23

U-232

U-233

7.67E-13

6.97E•08

6.46E-13

3.77E-08

5.26E•12

8.51E-08

5.24E-11

4.38E-06

4.05E-12

1.92E-07

U-234 1.58E-05 3.72E-06 2.11E-05 6.26E-04 8.23E-06

U-235 1.37E-06 1.53E-06 3.23E-06 4.21E-04 2.10E-05

U-236 2.03E•05 1.91E•05 8.11E•05 6.95E-03 3.09E-04

U-237 2.89E-11 6.28E-72 3.81E-11 1.10E-09 1.49E•it
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Table 1A

Tank Contents in grams for Radionuclides

(Zrsoio^juc^.ioE MN--sS 1rJVG.uTb2.y (grzim^ F3Y 6Roi.P.

Specific Radionuclide Decayed to 1213111995 (grams(

Activity

ci/ ram

# of Tanks

grams

40

1WSS

43

2WSS

40

IESS

16

2ESS

10

4ESS

5.80E+04 Ac-225 2.97E•17 4.96E-1 1 1.04E•10 3.87E•11 4.89E-11

7.23E+01

2.73E+02

Ac-227

Ac-228

7.16E-05

8.28E+00

5.89E-05

4.62E+01

1.22E-04

3.65E+01

2.15E•05

4.74E+01

3.83E-06

2.25E+01

3.43E+00 Am•241 7.80E-01 S.64E+00 5.49E+00 5.82E+00 2.53E+00

8.04E+03 Am-242 3.34E•04 2.42E-03 2.35E•03 2.50E-03 1.08E-03

1.99E•01 Am-243 5.10E+00 3.93E+01 4.81E+01 5.85E+01 1.57E+01

1.61E+12 At-217 1.07E-18 1.79E-18 3.75E•18 1.39E•18 1.76E•18

8.05E+03 8a•135m 1.05E+02 4.69E+02 4.40E+02 1.57E+01 1.70E+01

5.37E+08 Ba-137m 2.80E-17 2.16E-17 2.49E•17 1.31E-17 5.24E-18

1.24E+05 81-210 4.18E-08 3.43E-08 7.13E•08 1.25E-08 2.23E-09

4.18E+08 86217

1.46E+05 e1-212 1.18E-11 1.97E-11 4.13E•11 1.54E-11 1.94E-11

1.38E+04 81-213 4.41E-12 3.64E-12 3.77E-12 2.16E-12 1.14E-72

4.41E+07 e1-214 4.43E-05 7.65E-05 2.85E-04 3.35E-05 2.84E•05

4.45E+00 C-14 4.99E-01 3.61E+00 3.51E+00 3.72E+00 1.62E+00

3.30E+03

8.08E+01

Cm-242

Cm•244

9.756-04

2.57E-06

7.24E•03

2.16E-05

1.52E-02

4.73E-05

1.62E-02

5.06E-05

2.18E-03

6.82E-06

1.72E-01 Cm-245 1.20E+02 3.95E+02 3.07E+02 9.37E+00 1.24E+01

1.15E-03

8.64E+01

Cs-135

Cs-137

7.76E+08

2.00E•08

3.47E+09

3.33E•08

3.25E+09

6.98E-08

1.16E+08

2.60E•08

1.25E+08

3.29E-08

1.77E+08 Fr-221 4.04E•13 3.32E•13 6.90E-13 1.21E•13 2.16E-14

3.86E+07

1.76E-04

Fr-223

1-129

1.34E-07

4.85E+05

3.47E-07

3.84E+06

7.22E•07

2.11E+06

4.72E-08

2.30E+06

1.35E•08

8.55E+06

2.63E+02 Nb-93m 6.49E+00 1.26E+01

8.07E-02 Ni-59 8.47E+04 6.02E+05 6.57E+05 7.28E+05 1.35E+06

5.88E+01

7.04E;04

Ni•63

Np•237

1.41 E-01

1.82E+01

1.87E-01

1.32E+02

8.43E-01

1.28E+02

5.73E-03

1.36E+02

7.63E-03

5.89E+01

2.59E+05 Np-238 3.92E•06 3.02E-05 3.69E-05 4.50E•05 1.21E-05

2.32E+05 Np-239 4.14E-08 3.16E-08 6.58E-08 1.46E-08 2.75E-09

4.72E-02 Pa-231 1.75E+02 2.33E+02 1.05E+03 7.14E+00 9.50E+00

2.07E+04 Pa-233 1.33E-05 5.OOE-06 1.26E-05 4.99E-06 1.28E•06

1.99E+04 Pe-234 8.64E-03 3.25E-03 8.19E-03 3.24E-03 8.29E•04

6.86E+08 Pe-234m 2.51E-15 4.19E-15 8.79E-15 3.27E-15 4.14E-15

4.59E+04 Pb-209 3.27E•13 2.53E•13 2.92E-13 1.53E-13 6.13E-14

7.64E+01 Pb-210 6.78E-05 5.57E•05 1.16E-04 2.03E•05 3.62E•06

2.47E+07 Pb-211

1.38E+04 Pb-212 4.41E-12 3.64E•12 3.77E-12 2.16E-12 1.14E•12

3.28E+07 Pb-214 2.75E-07 7.10E•07 1.51E-06 1.12E-07 2.97E-08

5.14E-04 Pd-107 2.92E-05 2.26E•05 2.61E-05 1.37E-05 5.47E•06

4.49E+03 Po-210 3.15E-09 2.59E-09 5.38E•09 9.44E-10 1.68E-10

1.04E+71 Po-211

1.78E+17 Po-212 9.48E•24 1.58E-23 3.31E•23 1.23E-23 7.56E•23

1.26E+16 Po-213 4.83E-24 3.99E•24 4.13E-24 2.376-24 1.25E-24

3.22E+14 Po-214 1.67E•17 1.32E•17 2.75E-17 4.82E-18 8.60E-19

3.57E+11 Po•216

2.83E+08 Po-218 2.15E-16 1.78E-16 1.84E•16 1.05E•16 5.57E•17

5.31E+02 Pu-236 3.95E-01 5.58E-01 3.48E•01 3.74E-01 4.21E-01

1.71E+01 Pu-238 1.48E+02 2.54E+02 2.06E+02 3.43E+02 3.26E+02

6.19E-02

2.27E-01

Pu-239

Pu-240

7.86E+03

1.73E+04

1.52E+04

2.80E+04

1.33E+04

3.73E+04

2.38E+04

5.81E+04

2.24E+04

4.88E+04

1.03E+02 Pu-241 1.29E•07 9.31E-07 9.05E•07 9.60E-07 4.17E-07

3.93E-03 Pu-242 1.32E+00 1.08E+00 2.25E+00 3.95E-01 7.04E-02

5.12E+04 Ra-223 _

1.61E+05 Ra-224 1.07E•11 1.79E-17 3.75E•11 1.39E-11 1.76E-11

3.92E+04 Re-225 1.55E-12 1.28E-12 1.33E-12 7.60E•13 4.02E•13



Table 1A
Tank Contents in grams for Radionuclides

S}7?E-r 7nF14-

9.B9E-Ol Ra•226 ^ ^

2.72E+02^ Ra•228 2.25E-07 6.24E•05 3.03E-04 1 3.58E-04 1 1.46E-03

3.55E+09 Rh•706 1.46E-12 1.20E-12 12.49E-12 4.37E-13 7.80E-14

1.30E+10 Rn•219

9.27E+08 Rn-220 6.60E47 5.46E-17 5.65E-171 3.24E•77 1.71E-77

1.54E+05 Rn-222 3.97E-10 1.10E•07 5.36E•07 6.32E-07^ 2.68E-06

3.34E+03 Ru-106 2.38E-03 6.976•03 2.01E•031 4.18E-03 1.08E•02

8.35E+04 Sb-126 6.79E-04 1.99E-03 5.74E-04 1.19E-03 3.08E-03

7.85E+07 Sb-126m 1.24E-06 3.20506 6.64E-06 4.11507 1.21E•07

6.96502 Se-79 9.24E+05 2.72E+06 8.09E+05 1.50E+06 3.67E+06

2.63E+01

2.83E-02

Sm•151

Sn•126

2.16E+00

5.35E+07

6.32E+00

5.12E+08

1.82E+00

2.97E+08

3.79E+00

1.75E+08

9.76E+00

6.78E+08

1.39E+02 Sr-90 2.44E+01 6.29E+01 1.30E+02 8.15E+00 2.39E+00

1.69E-02 Tc•99 3.02E-01 2.48E-01 5.16E-01 9.06E-02 1.62E•02

3.07E+04 Th-227

8.19E+02 Th-228 2.11E-09 3.57E-09 7.36E•09 2.74E•09 3.47E-09

2.12E•01 Th-229 4.24E-05 3.71E-05 3.54E-05 2.13E•05 1.47E•05

5.29E+03

1.10E-07

Th-231

Th-232

1.36E•03

1.68E-07

5.55E-04

3.24E•07

7.31E03

2.85E•07

5.31E-041

5.08E-07

1.32E-04

4.79E-07

3.62E+07 Th-233 4.75E•06 1.79E-06 4.50E-06 1.78E-06 4.56E-07

2.31E+04 Th-234 2.24E-07 1.84E-07 3.82E-07 6.70E-08 1.20E-08

2.96E+08 TI-208

4.09E+08 71-209 9.11E-17 1.52E•16 3.18E•16 1.19E-16 1.50E-18

2.14E+01 U•232 5.60E-05 8.19E•05 2.76E•04 3.77E-05 5.50E•05

9.64E-03 U•233 5.09E+00 4.76E+00 4.47E+00 3.15E+00 2.61E+00

6.24E-03

2.16E-06

U-234

U-235

1.16E+03

1.00E+02

4.70E+02

1.93E+02

1.71E+03

1.70E+02

4.50E+02

3.03E+02

1.72E+02

2.86E+02

6.46E-OS 0•236 1.49E+03 2.41E+03 3.27E+03 5.00E+03 4,20E+03

6.15E+04 U-237 2.11E-03 7.94E•04 2.00E-03 7.92E-04 2.02E-04



Table 2
SNEE ^ oT tG

Chemical Release Concentrations Nonradioactive Chemicals for

Single Shell Tanks

Chemical

Ag 1)

1WSS
5.63E-10

2WSS

5.11E-101

1ESS I

3.BOE-09^

2ESS ^

1.24E-08

4ESS

1.97E-10

AI(1) 4.55E+00 8.75E+00^ 1.53E+01 5.37E+02 1.94E+00

AI+3 9.75E-01 5.73E+00 1.13E+01 8.06E+02 1.87E+00

A102- 6.23E+00 8.47E+00 1.37E+01 1.05E+02 1.34E+00

Ba+2 (1) 4.91E-04 1.34E-03 1.95E-03 1.52E-01 1.40E-02

81+3 2.28E+00 2.21E-03 1.79E+00 8.27E-01

C2H303 (1) 7.28E-02 2.25E-02 6.15E-03 1.65E-01 2.19E-01

C8H507(1)
C03-2
Ca+2

7.47E+00
9.68E+00
2.72E-03

5.21E+00
1.27E+00
4.60E-02

2.33E+01
1.22E+01
1.04E+00

1.53E+02
8.62E+01
9.16E+01

1.79E+00
2.80E+00
1.13E-01

Cd+2 (2)
Ce+3

Cl.
Cr+3

Cr04-2

1.59E+00
3.00E-01
1.73E-02
4.28E-03

2.50E-01
4.28E-02
6.59E-01
1.63E-01

1.68E+00
2.40E-01
1.38E-02
3.42E-03

3.67E-01
5.58E-02
2.30E-01
5.69E-02

1.29E-01
4.44E-03

6.07E-02
1.50E-02

EOTA (1) 5.58E-01 1.73E-01 4.71 E-02 1.27E+00 1.67E+00

P- 1.97E+00 2.38E-01 4.42E+00 5.56E+02 2.27E-02

Pe+3
Pe(CN)6-4
HEDTA(1)

2.33E+00
3.OOE-02

1.01E+00

6.47E-01
1.08E-02

3.14E-01

2.70E+00
4.72E+00

9.41E-02

7.72E+01
9.73E+01
2.30E+00

1.31E+01
3.90E-03

3.04E+00

Hg+ (2)
K+(1) 6.85E-02 2.00E-01 5.50E-01 2.56E-01 3.33E-02

La+(1) 2.03E-02 7.60E-03

Mn+4 2.87E-01 8.92E-02 2.49E-01 7.12E+01 1.73E+00

Na+ 1.99E+02 1.67E+02 2.20E+02 2.92E+03 2.78E+02

Nl+2 6.88E-02 2.64E-02 2.37E+00 6.12E+01 7.31E-02

N02-

N03-

OH-
P04-3

2.41 E+01

3.60E+02

6.20E+00
3.66E+01

6.33E+00

3.60E+02
1.82E+01
8.70E-01

3.92E+01

3.60E+02

1.98E+01
3.44E+01

6.59E-01

3.60E+02
1.97E+03

4.14E+01

1.71E+01
3.60E+02

1.28E+01
6.34E-02

Pb(1) 3.22E-02 3.06E-02 8.04E+00 9.48E+00 7.60E-03

5103- 7.67E+00 1.90E+00 7.68E+00 9.83E-01 1.54E-01

Sn (1) 1.02E-04

504-2 8.68E+00 1.96E+00 1.05E+01 1.86E+02 6.15E+00

Sr+2 1.28E-05 5.52E-04 6.82E-01 3.52E-02 4.25E-03

W+4 (2)

Zrt4 1.92E-01 1.83E-01 1.24E-01 2.82E+02 9.41 E-03



T/>gLP- 3 SST RETRIEVAL Lr-AK ESTIMATES

TANK GROUP 1WSS 2WSS 1ESS 2ESS 4ESS

NO.TANKS 40 43 40 16 10

RETRIEVAL LEAK VOLUME (LITERS) 605600 651020 605600 242240 151400

RETRIEVAL LEAK RATE (LITERS/YR) 40373 43401 40373 16149 10093

SST RETRIEVAL OPERATIONS =15 YRS MIN PRETREAT AND TPA

SST RETRIEVAL PERIOD 2003/2018
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SN^E% /00^14-

Data

AeOht (y
leotope HeH1'rfe (f) Unite ^^^^ ^^

(TgyO)
^^^^W

(CYQ^
^ay Constant

(car davl

3 H-3 124E+01 y 3,67E+02 9.84E+03 1.54E-04

7 9e.7 53.440 d 129E+04 3.49E+06 1.90E•02

11 C-11 20,380 m 3.10E+07 8.38E+08 4,90E+01

12 N-19 0.070 m 6.38E+07 1.45E+09 1.00E+02

14 0-14 6.78E+03 y 1.6SE•01 4.46E+00 3.91 E-07

18 N-18 7.20E+00 a 3,82E+09 0.78E+10 8.92E+03

18 F-18 1.829 h 3.60E+04 9.47E+05 9.10E+00

22 Na-22 2.e0E+00 y 2.21E+02 624E+03 7.29E-04

24 Na-24 15.000 h 320E+03 8.88E+04 1.11E+00

82 P•32 14.E90 d 1.08E+04 2,85EtQ6 4.86E-02

85 3•35 87.440 d 1.68E+03 4.28E+04 7.93E-09

36 CI-36 5.01E+05 y 1.22E-03 3.30E•02 6.50E-09

41 Ar-41 1.827 h 1.54E+04 4.18E+05 9.11 E+00

42 K-42 51.500 d 228Et03 6.03Et04 1.35E-02

45 Ca-45 163.000 d 6,68E+02 1.78E+04 4.25E-03

40 gC-48 83.630 d 125E+03 3.38E+04 827E-03

Si Cr51 27.704 d 3,42E+03 9.23E+04 2.60E•02

54 Mn-64 312.500 d 2.88E+02 7.73E+03 2.22E-03

55 Fe•65 2.70E+00 y 8.90E+01 2.41E+03 7.03E-04

Be Mn-56 2.579 h 7.99E+03 2.16E+05 6,46E+00

67 Co-67 270.900 d 3.13E+02 8.45E+03 2.58E-03

59 Ni-59 7.53E+04 y 2.99E-03 8.07E•02 2.63E-08

69 Fe-69 44.528 d 1.84E+03 4.97E+04 1.56E-02

e0 Co-80 5.27E+00 y 4,18E+01 1.13E+03 3.SOE-04

63 N(-68 1.00E+02 y 2.10E+00 S.68E+01 1.90E-05

64 Cu-84 12.701 h 1.42E+03 3.84Et04 1.31 E+00

65 Zn•88 243.900 d 3.04E+02 823Et03 2.84E-03

88 N[•85 2.520 h 7,04E+03 1.90E+06 6.60E+00

72 Ga-72 14,100 h 1,14E+03 3.07E+04 1.18E+00

76 Av-76 28.320 h 5.77Et02 1.66E+04 6.32E-01

79 5a-79 6.SOE+04 y 2.575-03 8.98E-02 2.92E-08

82 Sr-82 35.300 h 3.99E+02 1.08Et04 4.71 E-01

86 pb-86 18.660 d 3.01E+03 8.13E404 371E-02

99 Sr-89 60.500 d 1.07E+03 2.90E+04 1.37E-02

90 Sr-00 2.86E+01 y 6.13E+00 1.39E+02 8.64E-05

90 Y•90 64.100 h 2.00E+02 6.41E+03 2.80E-01

92 Y-92 8.640 h 8.54E+03 8.88E+04 4.70E+00

92 Sr-92 2.710 h 4.63E+03 1.26E+08 8.14£+00
89 Nb-93m i.40E+01 y 9.73E+00 2,SOE+OR 1.30E-04

93 Zr•e3 1.59E+06 y 929E•05 2.51 E-03 124E-09
85 Zr-85 63.9E0 d 7.94E+02 2.15E+04 1.08E-02

96 Nb-85 35.150 d 1.45Et08 3.91E+04 1.97E-02

99 Mo•98 00.000 h 1,77E+02 4.77Et03 2.52E-01

99 Tc-99m 8.020 h 1.94E+03 5.23E+04 2.76E+00
99 TO-99 2.13E+06 y 627E-04 1.6eE•02 8.91 E-09

103 Ru-108 39.280 d 1.19E+03 3.22E+04 1.76E-02

108 AU-106 388.200 d 124E+02 3.34E+03 1.88E-03
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5'r'.Ĉi (Zori4

(D14-AD,1.1d1MRadnudide Data

Atanlc
Wle9ht (A

^^e
)

Hat(-LHa ^ Un@e ^BE ^^^'
(TEda)

SpacMic Aothrtty
(OVa)

bacay Conatant
(ner dey)

210 8410 5.012 d 4.59E+03 124E+05 1.38E-01

210 Po-210 139.378 d 1.685+02 4.49E+03 5.01 E-03

211 8411 2.130 m 1.55Ea07 4.18E+08 4.89E+02
211 Pb-211 38.100 m 9.12E+06 7.47E+07 2.78E+01

211 Po-211 6.18E-01 a &83E+09 1.04E+11 1.18E+06

212 Po-212 2,08E-07 a 8.80E+16 1,78E+17 2.01E+11

212 81-212 1.009 h 5,39E+03 1,46E+05 1.85E+01'
212 Pb-212 10.643 h 5.11E+02 1.38E+04 1.56E+00

213 91-213 46.650 m 7•18E+06 1.03p+07 2.19E+01
213 Po-213 4.20E-06 a 4•00E+14 1.26E+16 1.43E+10

214 81-214 19.000 m 1.83E408 4.41E+07 5.02E+01
214 Ptr214 20.800 m 1,21E+06 3,28E+07 3.72E+01
214 Po-214 1.84E-04 a 1.12E+13 322E+14 3.88E+08
215 Po-218 1.78E-03 s 1.09E+12 2,95E+13 3.37E+07

218 Po-218 1.48E-01 a 1,32E+10 3.57E+11 4.10E+05

217 At-217 323E•02 a 5,95E+10 1.61E+12 1•85E+06
218 Po-218 3.050 m 1.05E+07 2.83E+08 3.27E+02
219 fln-219 3.o6E+00 a 4,81E+08 1.305+10 1.51E+04

220 Rn-220 5.56E+01 s 3.41 E+07 9.21 E+08 1.08E+03
221 Fr-221 4•800 m 8.SSE+08 1.77E+08 2•08Et02

222 Rn-222 3.824 d 6.69E+03 1.54E+05 1.81 E-01
223 Fr.223 21.800 m 1.43E+06 3.86E+07 4•68E+01
223 Ra-223 11.434 d 1.89E+03 5.12E+04 8.08E-02
224 Ra-224 3.620 d 5.95Et03 1.61 E+06 1.91 E-01
225 Aa225 10•000 d 2.15E+03 5.80E+04 8.93E-02
225 Ra-225 14.800 d 1,45E+03 3.92E+04 4.88E.02
226 Ra-226 1.60E+03 y 3.85E-02 9.88E-01 1,19E-06
227 7h-227 18.718 d 1•14E+03 3.07E+04 3.70E-02
227 Ac-227 2,18E+01 y 2.87E+00 723E+01 8.72E-06
228 Ra-228 5•75E+00 y 1.01E+01 2.72E+02 3.30E-04
228 7h-228 1.91E+00 y 3.03E+01 8.19E+02 9.92E-04
228 Ac-228 8.130 h 8.25E+02 2.23E+04 2.71E+00
229 Th-229 7.34E+03 y 7.86E•03 2.12E-01 2.59E-07
230 7h-230 7.70E+04 y 7.48E-04 2.02E-02 2•45E-08
231 Th.231 25520 h 1.96E+02 8.28E.r03 8.52E-01

281 Pa-231 3.28E+04 y 1.75E-03 4.72E-02 6.79E-08
232 Th-232 1.41E+10 y 4.05E-00 1.10E•07 1.95E-19

232 U-232 7.20E+01 y 7.91 E-01 2.14E+01 2•64E-06
233 U-233 1.66E+06 y 3.67E-04 9.64E-02 1.10E-08

233 Pa-233 27.000 d 7.87E+02 2.07E+04 2•57E-02
233 Th-233 22•300 m 1•34E,08 ae2E+07 4.48E+01

234 U-234 2.45E+05 y 2.31 E-04 8.24E-03 7.78E•09
234 7h-234 24.100 d 8.56Et02 4.31E+04 2.63E-02

234 Pa-234 8.700 h 7.36E+02 1.99E+04 2•48E+00
234 Pa-234m 1.170 m 2•54E+07 0.86Er08 8,53E+02

235 U-236' 7.04E+08 y 7.99E-08 2.18E-08 2.70E-12
236 U-238 2,34E+07 y 2•38E-O6 8.48E05 8.10C-11
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Suf.^ l3ofr4--

(DK-ADJ.XL1/4Radnucilda Dpto

Atorr^Ic speciflc ActNhy speotl(c Aoti^tty oecay Conetant

Wieoht (A) Isotop® NaB-Lt(s (f) Unhe CMCV0)
(CUO) (par day)

236 Pu-238 2.85E+00 y 1.88E+01 5.31E+02 6.66E•04

287 U-237 6.760 d 3,02E+03 8.19E+04 1.03E-01

287 Np-237 2.14E+06 y 2.61E-OS 7.04E-04 8.87E-10
288 U-238 4.47E+00 y 1.24E-08 8.38E-07 4.28E-13

238 Pu-238 8.77E+01 y 6.33E-01 1.71E+01 2.18E-0Z

236 Np-238 2,117 d 6.66E+03 2.60Ea06 3.27E-01

239 Pu•238 2.41E+04 y 2.22E-03 6,12E-02 7.88E•08

230 Np-230 2.3SS d 8,57E+03 232E+05 2.94E-01

240 Pu-240 6.57E+03 y 8.38E-03 2.27E-01 2.89E-07

241 Am-241 4.32Er02 y 127E-01 3.43E^00 4.39E-06

241 Pu-241 1.44E+01 y 3.81E+00 1.03E+02 1.32E-04
242 Am•242 16.020 h 2.88E+02 8.04E+03 1.04E+00

242 Arrr242m 1.52E+02 y 3.59E-01 9.71E+00 1.25E-05
242 Cm•242 168.200 d 122E+02 3.90E+03 4.26E-03

242 Pu-242 3.78E+05 y 1.45E-04 3.93E-03 5.05E-09
243 Am•243 7.36E+03 y 7.37E-03 1A69-01 2.67E•07

244 Cm-244 1.81E+01 y 2.99E+00 8.08E+01 1.06E-04
246 Cm•245 8.50E+03 y 6.35E•03 1.72E-01 2.23E-07

262 Cf-262 2.64E+00 y 1.96E+01 8.37E+02 7.18E-04
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Request Number 026

•

•

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Keith Lusk

Phone Number: 619-560-8552

Date: 01/17/95

Fax Number: 619-560-8538

Request Information: Request the followina information for the Minimum Pretreat and TPA

Preferred Alternatives• Locations sizes and descriptions of new facilities to be (constructed.

estimated utility nsage (gas . water , etc )

Need Date: ASAP

Response: See attached request number 026 .

Data Source/Accuracy:.

Prepared By: Date Sent/Faxed:

Concurrence: „i.w^
Marc Nelson - Deputy Project Manager

egfrm.026
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Table 7-4. Comparison of Alternatives by Operating Resource Requirements
(Units As Indicated). _

gei^RZg ^Resoaree^^ 5
^

M z ^ ^
.

Fnc2ypi trez ^iear^
^̂L,x, ks^^

c§^.tii:.x.^aa.aa.'^,^^^

[, £Tp ^ Pref rr d^
ATternaave^

.v.s

Land m-
Surface committed lK° 63, 3t"

Permanently

Water (m'/yr) Total 1,299,000 2, 9,000
Raw Water (m'/yr) 1,190,0000' 20,OOOr=
Sanitary Water (m'/yr) 109,000(') 59,OOqot

Ener¢v
Electrical (GWb/yr) 665(4= 1 o19t»
Kerosene (m'/yr) 13,600t61 13, o0tm

0

•
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Table 7-4. Comparison of Alternatives by Operating Resource Requirements (Units
As Indicated).

0

•

ntatenats'•

Glass Former (Mg/yr) Total 52,800 583
Silica (Mg/yr) 40,550

^

44 8

Baron Oxide (Mg/yr) 8,170 9,0

Lithium Oxide (Mg/yr) 2,900 33^0
Calcium Oxide (Mg/yr) 590 6 0
Magnesium Oxide (Mg/yr) 590 6 0

Bulk Frit (Mg/yr) 0 10

50% Nitric Acid (m'/yr) 45t"t 45t"

50% Sodium Hydroxide (m'/yr) 19t9t 3 220t't

Potassium Permanganate (Mglyr) 1.2j10j 3.60°t

Sodium Nitrite (Mg/yr) 0 ,05ot111

Flocculant (Mg/yr) 0 14.3

Offgas Treatment Chemical Not Defined No Defined

100% Glycolic Acid (Mg/yr) . 0 ^74t!"

Oxalic Acid (Mg/yr) 2,3t10t 9twi

Trisodium Phosphate (Mg/yr) 136"01 409t'o'

Antifoam Solution Not Defined Not Der-, ed

Ammonia (Mg/yr) 1,710 1,931

Oxygen (Mg/yr) 36,300t't 36,300 °j

Bulk Sulfur Cement

Sulfur (Mg/yr) 0 24,000
Dicyclopentadiene (Mg/yr) 0 640
Oligomer (Mg/yr) 0 640

Ion Exchange Media (m`lyr) 0 16t131

Concrete (m3) 0 160,I00tt"

Steel (Mg) 0 19,200tt't

7-7
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^ Table 7-4. Comparison of Alternatives by Operating Resource Requirements (Units
As Indicated).

Surface eoouticcd petmancnQy' is defined as that rvruining after DQD. D&D is assumcd to tcmove all buildinga, facilities, c¢., cze-pt
the LLW vaults in the Tri-Pany Agrsmeat ptcferrcd altervtive. Rcferar- Dwg, FS-ALTSA-08. Shcet 2.

rRaw water uate is for cooling tower makeup. The makcup for loss through evapontian, bleedoff and drift is based on a cooling tower dury
of 605 t7Wh/yr and 842 GWbfyr for the no pretreaencnt and Tri-Par.y Agr.ement pr-ferred alternativc, rerpcmively.

tSaniury water usage includes potable weteq process watet, demincraliz-d water, uGlity eution water and water for HVAC air humidifinGon.
For usen and quantitiea, refer to Table A and Table C fot no pretreatmcnt cas<and Tri-Parry Agreematt pr-fetrd dtemative case
nspcctively. Polable water uange is based on ssaumivg 20 gallona per day per pcrson with an additional 10 pcrecnt eontingrncy. The total
aruite population is 506 and 708 for no prctreeonmt ease and Tri-Parry Agreement preferred alternative case rnpectively. Process water
usage is based on cold ehenvala ovkeup, and dc<on and equipmrnt flushing requiremenu. The demineralird water uaage is baaed on
makeup requircmenu for the electric steam generaton, melter cooling water system, process cooling water systcm, and proens chilled water
systcm. Saniury wamr usage for utility suuons is based on nsuming continuous Oaw at 0.00379 nlJmfn ( I gpm) for each of the TWRS
treatment Geilitiea.

The elcctrical load for the no pr,truonent we consists of:
(a) Procesa 510 GWh(yr ((neludcs process elecMe hnten, clcctric st:.m generaton, eomprevon, blowers, agiutors and

pumps.)
(b) HVAC 113 GW7Jyr (Ineludcs HVAC usage for the proccss building and ancillary buildings.)
(e) Mechanical 7 GWWyr (For opendon of ennes. MSMs and other miscellaneous meehenfeal equipmaL Average

rcquiremmt is assumed to be 27 pcreent of the mazfmum requirvnetL)
(d) Eleetrial 35 OVRJyr (Includes lighting, UPS and miscellaneous elcetrical equipment tcquitcmrnt.)

aThe electrical lead for the Tri-Parry Agrccmrnt preferred alternative eue eonsim of.
(4 Process 712 GWh/yr (Iveludei HLW Joulehuted MeUen, process electric hutca, electric tteam gmcraton,

eompr.von, blowen, agilarors and pumps.)
(b) HVAC 229 GW2Jyt (hrcludes HVAC usage for the proaess building and ancillary buildings.)
(e)

^

Meehenieal 7 GWh/yr (For operation of eranef. MSMa and other miscellaneous mechanical equipment. Average
requirrment is aaumcd to be 27 percent of the masimum «quirema4)

(d) Flcetrieal 71 (iWWyr (Ineludea lighting, UPS and miscellaneous electrical equipment rcquuemnt.)

aKcroarna and Orygm are used only by the, cmnbua8on nu:lter and nut by the Joule.hurrd melmr. The HLW meltara for the Tri-Party
Agremtcnt prefcrred dumadve easc ate Jaule-huL-d.

'Gcnerally, mat:rul rcquitements are based on the WHC materid balances and the facility design apaitics. The ezcrytiom are the concrete
and steel for LLW vault constnu6an, and the deeoa ehemicals (nitric acid, sodlum hydrozide, potassium pemumganate- ozalie acid and
trisodium phosphate) rcquirancnu.

Tne nitric acid requiremcnt for dccort for each facility is based on the estimatcd needs for a HLW (4eiliry (HWVP). For the no prctrcaunrnt
aasa- 45 ms/yr of 50% nitric acid'u avumed for dccan. For the Tri-Parry Agreement preferred altemative, 635 m'/yr is used for the
separations process and 90 mt/yr is assumed for deeon: 45 m'/yr in the eombined acparatiau/LLW facility and 45 m'/yr in the HLW fieiliry,

aThe sodium hydroxide teqttirettat for deeon for each facility is baaed on the estimatcd needs for a HLW faeiliry (hRVVP). For the no
pretreamat ease, 19 m'/yr of 50% aodium hydrozida is assumed for daeon. For the Tri-Party Agreenent prefcnrd alternative. 2,180 m'/yr
is used in the sludge wash process, 1,C02 ms/yr is used (or the separations procean and 38 m'tyr is assumed for dceav 19 ma/yr for the
cwnbined sepantions/LLW fieiliry and 19ms/yr for the HLW facility.

*potasaium pctmanganara, ozslfe acid and trisudium phosphate are used in the facilities for decan only. Their teequirrnatt for each of the
T1VRS treatment fa<ilitiea is based on the eatinutrd needs for a HLW f^eiliry (HWVP).

"Moat of the scdium oiuite (1,040 Mg/year) is used (or Pteueatment. A small unount (10 Mg/yur) is used in the sludge wash prcaas.

uGlyealle acid is added to adjust the reduction pIXrntial of the 20 Mg/d HLW metter (High Tempenmm or Stirred Melter) . One mole of
glycol(e aefd is addcd per mok of tutrate or n(uite in the feed slurry. The eombuatiat melter aaamiatrd with the no prewtmm[ case does
not require glycolie acid addition beeaLLle Its reduction polcmLl is aafYmed to be regulated by cdl4olling CZCeaa oiygen addition to the
mcl¢r.

"Tbe ion uehange mcd"u requircmmtt (for low Cesium DF) is based on the TanK Wute Remcd'ufrea System Facilities Conftguration Sadics,
June 1994. Table 4.14. Cmtsumabks for Deuchcd Separation Facility. The ion exchange mcdia is r^genenbk but must be periodically
replaced.

•

"Hascd on the quan6tin for the expense funded LLW vaultt. The quantiCea listed are totals over the plant life- not annual eonaumptions,

7-8
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• Table 7-10. Comparison of Alternatives by Construction Resource Requirements

(Units As Indicated).

is

0

^Cons^c?oaResa"^;ce^s _^^ na oretreatment ;^
'

` TPA P^ererr^ klte nz^i
^ x.,bxa,A..

Land (ha)
Surface committed
Temporarily 60 Hectares 81 ectares
Permanently 55 Hectares 77 Hectares

Water (ms)
source of water 23 Hectare Meters 30 Hectare Meters

Eneri^v
Electrical (Gwh) 30 Gwht" 45 Gwht
Propane (m3) 0 0

Diesel fuel (liters) 11.8 MM 17.4 MM
Gasoline (liters) 5.1 MM 7.6 MM

Materials
Concrete (m3) 207,413 312,520

Steel:
Carbon Steel (M/T) 51,155 78,055
Stainless Steel (M/T) 8,612 14,902
Hastelloy/Incl (M/T) 1,513 2,281

Excavation (m3) 777 Ma' 869 M"'

Riprap (m3) 0 0

Structure backfill (m3) 573 M1" 658 0'

Total Contaminated Material
(m') 40 Mt4' 60 MtdJ

'Electrical service will require approximately 2.5 Km of 13.8 KV overhead power line.

'Excavation represents structural excavation for building construction.

'Structure backfill is at the buildings.

'Contaminated material is conerete and steel that will become contaminated during operations.

7-21
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^

is

^

,. . . .
Table 10-4. Operating Resource Requirements. (Units As Indicated) (2 sheets)

^ X r Opeiating resource fi
Tn Party AgreVment preferred

alterna^veZ

nd m
Surface committed permanently 6.3 x 10' a

Water (m') Total 3.3 x 10'

Raw Water (m') 3.0 x 10'b

Sanitary Water (m') ac3.6 x 10

Energy
Electrical (GWh) 1.4 x 10' °

Kerosene {m') 1.9 x 10sa

Material

Glass Former (Mg) Total 8.2 x 105

Silica (Mg) 6.3 x 10s

Boron Oxide (Mg) 1.3 x 10s

Lithium Oxide (Mg) 4.5 x 10°

Calcium Oxide (Mg) 9.1 x 10'

Magnesium Oxide (Mg) 9.1 x 10'

Bulk Frit (Mg) 140

50% Nitric Acid (ml) 1.0 x 104

50% Sodium Hydroxide (m) 4.5 x 104 '

Potassium Permanganate (Ate) 50'

Sodium Nitrite (Ma) 1.5 x 10''

Flocculent (Mg) 200

Offgas treatment chemical Not Defined

100% glycolic acid (Mg) 8.0 x 103k

Oxalic acid (Mg) 97

10-5
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Table 10-4. Operating Resource Requirements. (Units As Indicated) (2 sheets)

.Oratrng resource
Y..,H^nl+Y:Y<V..K>\<VC:a.C^ S»C7x1 A^

Tn Party Aoevment vreferred
- w . calteinauve

Material (Continued)
5.7 x 103

Trisodium phosphate (Mg)
Not Defined

Antifoam solution
2.7 x 10'

Ammonia (M,-)
5.1 x 10s`

Oxygen (Mg)

Bulk sulfur cement 3.4 x 10'

sulfur (Mg) 9.0 x 10'
dicyclopentadiene (Mg) 9.0 x 10'
oligomer (M.-)

2201
Ion exchange media (m')
Concrete (m') 1.6 x 10s "
Steel (Mg) 1.9 x 10' "`

"'Surface committed permanently" is that remaining after D&D, which is assumed to
remove all buildings, facilities, etc., except the LLW vaults in the Tri-Party Agreement

preferred alternative (Reference Drawing L-S-ALT8A-08, Sheet 2.

°Raw water is for cooling tower makeup. Makeup for evaporation loss, bleedoff, and
drift is based on a cooling un%er duty of 84-' GWfi/yr.

'Sanitary water includes pot.:hlr water, process water, demineralized water, utility station
µ•ater, and water for HVAC a:: humiditicattcm. For users and quantities, refer to Table C
for Tri-Pany Agreement preic::.d alterna tt%e case. Potable water use is based on the
assumption of 20 gaUday/perso:: «nh an additional 109o contingency. The total onsite
population is 708 for the Tri-Part} Agreement preferred alternative case. Process water
usage is based on cold chemical makeup. decon, and equipment flushing requirements.
Demineralized water use is based on makeup requirements for electric steam generators,
melter cooling water system, process cooling water system, and process chilled water
system. Sanitary water use for utility stations is based on the assumption of continuous
flow at 0.00379 m'/min (1 val/min) for each of the TWRS treatment facilities.

10-6
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0

"Electrical load for the Tri-Party Agreement preferred alternative case is (1) Process (712

GWh/yr), including HLW joule-heated melters, electric heaters, electric steam generators,-

compressors, blowers, agitators, and pumps; (2) HVAC (229 GWh/yr), including use for

process building and ancillary buildings; (3) Mechanical (7 GWh/yr) for operation of

cranes, MSMs, and other miscellaneous mechanical equipment, with average requirements

assumed to be 27% of the maximum requirement; (4) Electrical (71 GWh/yr) including

lighting, UPS, and miscellaneous electrical equipment.

`Kerosene and oxygen are used only by the combustion melter and not by the joule-

heated melter. HLW melters for the Tri-Party Agreement preferred alternative case are

joule-heated.

`Generally, material requirements are based on WHC material balances and the facility

design capacities. Exceptions are concrete and steel for LLW vault construction, and decon

chemical requirements (i.e., nitric acid, sodium hydroxide, potassium permanganate, oxalic

acid, and trisodium phosphate).

PThe nitric acid requirement for decon is based on the estimated need for a HLW facility

^ (HWVP). For the Tri-Party Agreement preferred alternative, 655 m3/yr is used for

separations and 90 m'/yr is assumed for decon (45 m'/yr in the combined separations/LLW

facility and 45 m'/yr in the HLW facility). -

°The sodium hydroxide requirement for decon is based on the estimated need for a HLW

facility (HWVP). For the Tri-Pany Agreement preferred alternative, 2,180 ml/yr is used

in sludge washing, 1,002 m'/yr is used for separations, and 38 m'/ti,r is assumed for decon

(19 m`/yr for the combined separations/LLW facility and 19m'/yr for the HLW facility).

'Potassium permanoanate, oxalic acid, and trisodium phosphate are used in the facilities

for decon only. The requirement for ea:h TWRS treatment facility is based on estimated

need for a HLW facility (HN1'VP).

iSodium nitrite is mostly used for pretreatment (1,040 Mg/yr); a small use (10 Mo/yr) is

in sludge washing.

r °

10-7
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•

w

Table 10-11. Construction Resource Requirements. (Units As Indicated)

^ 1k^^
4SGi^§&ikix2^ >i -.'.1^ 'tt t\3;fK^LY 'YO:<t^

^ M '
t

. .AQrevrrterttk Ea x. aSX b3^^ ^< ^.M^°F ZPe15¢> o iT

uchon`resource^ Constr
.

CPreferied^ ^^ k ^ ^^3^ ^

I-and (ha)

Surface committed
Temporarily 81 Hectares

Permanently 77 Hectares

Water (m') 30 Hectare
source of water Meters

Enerov

Electrical (Gwh) 45 Gwh'

Propane (m') 0

Diesel fuel (L) 17.4 MM
Gasoline (L) 7.6 MM

Materials

Concrete (m') 312,520

S teel
Carbon Steel (MIT) 78,055

Stainless Steel (M'T) 14,902
Hastelloy/Incl (Nf'T) 2.281

Excavation ( m') 869 A1°

Riprap (m) 0

Structure backfill ( m') 658 M`

Total Contaminated Material ( m') 60 Md

See Appendix C for calculattonal details.

'Electrical service will require approximately 2.5 Km of 13.8 KV overhead power line.

"Excavation represents structural excavation for building construction.

'Structure backfill is at the buildings.

"Contaminated material is concrete and steel that will become contaminated during

operations.
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FACILITIES

TPA

OSB - Operations Support Bldg. -26,00 sqft.
LLW - Low Level Waste Vitrification facility -140,00 sqft.
REB - Regulated Entrance Building
OCB - Operations Control Bld,-.
WSF - Waste Staging Facility
HLW - High Level Waste Vitrification Facility
MUB - Mock Up Building
FW Pump Houses - Fire Water Pump Houses
LLW Vaults - Low Level Waste Disposal Vaults
Bulk Cold Chemical
Cask PAD -
Cooling Tower -
Substation/Switch Gear Bldg.

Minimum Pretreatment

For Minimum Pretreatment the acronyms are the same.

Vitrification Facility -284,000 sqft.

Note: The above facility areas are estimates based on scaling off of the site plans.

Lo-
Colin Henderson

_9
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Figure 5-2. Disturbed Aruis.
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Fi.gure A-5. Slurry Transfer Pipin.- and Facilities Layout. (SheVt 2 of 8)
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9 Figure A-5. Slurry Transfer Piping and Facilities Layout. (Sheet 3 of 8)
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Fiaure A-5. Slurry Transfer Piping and Facilities Layout. (Sheet A. of 8)
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Fi;ure A-5. S1uiry Transfer Piping and F2cilities Layout. (Sheet 7 of 8)
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Figure A-5. Slurry Transfer Piping and Facilities Layout. (Sheet 8 of 8)
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Request Number 027

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Rav Hrenko

Phone Number: _ _619-557-5270 ext. 512

Date: 01/17/95

Fax Number: _ 619-557-6939

Request Information: New facilitv size: area of disturbance ( construction & adjacent

dicmrbance) including road & rail improvements: masghowinQ site locations of facilities &

conctruction• disposal storage areas (location size)• a list of new facilities & their use &

Need Date: 01/20/95

Response: See attached resource tables for construction and operation of both alternatives

(TPA & No Pretreat )See attached maos for facilities location and sizes Don't expect any

maior additions to road & rail networks. Raii spurs will be built connectinQ facilities with

existing lines as shown on site plaru inside affected areas.

Data Source/Accuracy: Mini_mum Pretreatment Waste Retrieval and Transfer and TPA data

packaQes Preliminary Qualitv^,nformation

Prepared By: Col Henderson Date Sent/Faxed: 01/25/95 (fedex)

Concurrence:^.^^
Marc Nelson - Deputy Project Manager

eem.o2z



.
Jacobs ngineering Group
Engineeri g Information Request - TWRS EIS

Request Numbe
C-L2n

Requested By: ' Date: 112 4&S

Phone Number: Fax Number:

Request Information:

r

Need Date: 142,7/^ \/

Data Source/Accuracy:

Prepared By: Date

Concurrence:
( - Marc Nelson - Deputy Project Manager



Request Number 029

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Youno

Phone Number: 946-7112

Date: 1/23/95

Fax Number:

Request Information: Post remediation source inventory - see attached memo

Need Date: 2/17/95

Response: See attached sheet.

Data Source/Accuracy:

Prepared By: C. Henderson. D. Murray Date Sent/Faxed: 1/9/95

Concurrence: 41i/^, ^^ -
Marc Nelson - Deputy Project Mana,ger

engineleninfsq.029



Date: January 24, 1995

To: Dave Murray

From: Joan Young

Subject: DATA REQUEST FOR RISK ASSESSMENT MODELING

We have identified the following data requirements.

POST REMEDIATION SOURCE TERM INVENTORY FOR THE TPA AND MINIMUM
PRETREATMENT ALTERNATIVES

Please provide a summary of the post remediation source inventory (from closure to T10000) for
the TPA and Minimum Pretreatment alternatives. This includes a description of the following
source inventories:

a) tank farms -- this includes all sources of contamination remaining in the tank farms after
closure. A brief position paper is attached with a recommendation that the source inventory for
release to the groundwater be 1% and 5% of the total tank inventory. These values will
characterize all contamination likely to remain in the ground after closure from a variety of tank
farm residuals. If there will be post closure emissions to the atmosphere, these emissions must
also be provided.

b) process facilities -- this source inventory will characterize the levels of contamination likely to
remain in the ground after demolition of TWRS process facilities. The location of this

contamination on the Hanford Site must also be specified. If there will be post closure emissions

to the atmosphere from demolished TWRS facilities, these emissions must also be provided.

c) LLW disposal facility -- this source inventory must characterize releases to the ground from the
LLW disposal vaults and the location of these vaults on the Hanford Site. A previous data
request asks for a description of the air emissions, so the request will not be repeated In this
memo.

d) misc. underground storage tanks -- this source inventory must characterize releases to the air
and groundwater from the MUSTs at Hanford, and the location of these releases.

These source inventories should be converted into source/release terms. To do this, information
on the dates, rates, and locations of release of these inventories into the environment (from
closure to T,0,0w) should also be provided with the post remediation source inventory for ASI
review by 2/17/95.

cc: Alex Nazarali
Joan Young
Andy Stanley

587.JAQC-00003.JJD



Reed Kaldor
John Horton
John Shrock
Mike Harker
Phil Rogers
File 587.2.11.2.2
File 587.2.11.2.5

se7.JaC%Caao03.iJo



MEMORANDUM

TO: Joan Young February 9, 1995
95-DM-003

FROM: Dave Murray^'^('^L/

SUBJECT: DATA REQUEST(((///FOR RISK ASSESSMENT MODELING

The following is a reply to your memo of January 24, 1994, same subject. The discussion

of the source inventories is in the same order as your attached memo.

a) Tank Farms - Attached is a copy of the calculation entitled "Flux From Tanks During

Retrieval" that has been sent to Phil Rogers, ESE. It shows the concentrations of ions that

will be released from the tanks, the time that release will commence after a Hanford

Barrier has been placed over the tanks; and the duration of release from each tank group.

The air emissions from the tanks can safely be assumed to be zero for the two alternative

PDEIS that we are currently working on.

b) Process Facilities - According to Blaine Barton, WHC Project Manager for the

Engineering Data Packages, the closure of the processing facilities will consist of removal

of the process equipment; D&D of the facility; after which the facility will be "entombed"

(presumably covered with an engineered barrier). The inventory in the closed process

facilities will be negligible compared to the inventory in the tanks or vaults, and for the

purposes of the two alternative PDEIS that we are now working on, the process facility

inventory can safely assumed to be zero for both air and water emissions. Environmental

impacts of D&D are outside the scope of the TWRS EIS.

c) LLW Disposal Facility - Also attached is a copy of a calculation entitled "Flux From

TPA LLW Vaults" that has been sent to Phil Rogers, ESE. It shows the time required for

release to commence from the LLW vaults; the duration of release; and the concentrations

of ions that will be released from the vaults. One can safely assume zero air emissions

from the LLW vaults for the purposes of the two alternative PDEIS that we are currently

working on.

DMI95MEMO.003172.3



d) Miscellaneous Underground Storage Tanks - At present we have no inventory data

concerning the contents of the MUST's. The available data indicates that in all fifty of the

MUST's there is slightly more than 35,000 gal of supernate, and slightly more that

205,000 gal of sludge. The total volume of sludge and supernate in 25 of these tanks
would be expected to be on the order of 120,000 gal. Leaving 5% of the inventory in
these tanks as a residue would amount to 6,000 gal (22710 liters). Compared to the

inventory of the SST's and DST's, the air and water emissions from the MUST's can
safely be assumed to be zero for the purposes of the two alternative PDEIS that we are
currently working on. To date, we have not been informed of the number and locations

of the MUST's that will be included in the TWRS EIS.

cc: Project File

Attachments: Engineering Information Request 029
Engineering Calculation: Tank Post Remediation Flux
Engineering Calculation: Flux from TPA LLW Vaults

DM:dm

DMI95MEMO.003112.3



January 23, 1995

Tank Waste Source Inventory for
Post Remediation for TPA and No Pretreatment Alternatives

The purpose of position paper is to recommend a post remediation source inventory for tank
wastes.

Typicai Source Inventory

A typical list of the constituents of the tank waste source inventory is described in Table 1, based
on information in WHC-SD-WM-ES-300, Rev. 1.

Table 1. Post Remediation Source Inventory

Source Tank Component Estimated
% of Total

DSTs
:1

SSTs Source
Invento

Tank Residual Mixture of Sludge Bottom 3"
Tank Solids
from Both
SSTs and
DSTs

Between Tank and None Interstitial 1" of liquid and
Concrete Liquids entrained tank

solids

In Concrete None Advected Less than 1%
Interstitial
Liquids

New Leaks None Mixture of Tank Averages
Constituents somewhere

between
10,000 gal and
40,000 gal

A strategy to estimate these quantities for the TWRS EIS is described below.

Tank Residuals After Remediation

TPA milestone M-45-00 states that tank residues after retrieval of SSTs will not exceed 360 cubic

feet in each of the 100 series tanks, 30 cubic feet In each of the 200 series tanks, or the limit of

waste retrieval technology capability, whichever is less. According to a phone conversation with

January 23, 1995
J.K. Young



Blaine Barton of WHC (Jan. 13, 1995), this represents approximately 1" of waste on the bottom

of the tank. This waste will be comprised primarily of sludge (washed or unwashed, depending

on the alternative).

The percentage of total sludge inventory represented by the TPA milestone could be estimated

for each tank by the following equation:

[(R'D)/T]x100=P

where:
R = Volume of tank residue
T = Total weight of sludge in tank in pounds
D= Density of sludge in pcf
P = Percentage of inventory remaining in tank

For the SSTs, P would vary from 0% to 100% of the sludge inventory depending on the tank.

[Note: Not sure what the average would be.]

The TPA reportedly states that 1% by volume of the total tank inventory is an acceptable amount

of tank residual. According to Blaine Barton (phone conversation on Jan. 13, 1995), this is

approximately 3 times more volume than the amount specified in M-45-00 or 3 Inches in the

bottom of the tank. A more conservative calculation would be to estimate the source inventory

for 3" of tank residual. The P would vary from 0% to 100%, however, the average amount of

sludge remaining in the tanks would be greater. ( Note: this average should also be determined).

Tank Leaks in Void and During Retrieval

A significant source of post remediation source inventory from the SST farms will be from tank

leaks from the void below the steel liner and tank leaks during retrieval.

Tank leaks can be estimated from WHC-SD-WM-ES-300, Rev. 1. About 40% of the SSTs are

assumed to leak dudng retrieval. This study estimates that leaks average from 10,000 gal to

40,000 gal per SST. The leaks consist of the liquids (and some diluted tank solids). According

to Ed Fredenburg (phone conversation on January 18, 1995), the SSTs contain an average of

250,000 gal/tank of liquids. If an average leak is 11,000 gal for 40% of the tanks, this is about

2% of the tank liquid inventory (or 1'/a at half dilution).

Recommended Approach and Actions

ASI proposes to use the following strategy to estimate the inventory of residuals remaining in the

tank.

A post remediation source term will be calculated or both 1% and 5% of the current SST

inventory (by weight or curies as provided by C. Golberg). The insoluble portion of this

inventory is comprised of the tank residual for both the SSTs. The liquid portion of the

inventory results from tank leaks during retrieval, tank liquids in the void space below the

steel liner, and tank constituents in the concrete.

January 23, 1995
J.K. Young 2



2. No requirements have been established for retrieval of the DSTs. However, the post
remediation source term for the DSTs will be deveioped that contains only solids, since

leaks and advection will not occur. Since DSTs will be washed and reused to store SSTs,

the inventory will be a homogenous mixture of solids from all tanks and representing both
1% and 5% of the total tank Inventory.

WHC. January 1995. Feasibility Study of Tank Leakage Mitigation Using Subsurface Barriers .
WHC-SD-WM-ES-300, Rev.1.

WHC. October 1993. Risk-Based Preliminary Assessment Supporting Closure of the Hanford Site
Single-Shell Tanks as Landfills . WHC-EP-0692.

January 23, 1995
J.K. Young



[30] From: Edward A Fredenburg at -WHC352 1/19/95 1:55PM (3174 bytes: 58 In)
To: ^Advanced Sciences inc at -DOE_HANFORD_1
Subject: For Joan Young

Message Contents
Comments on "Tank Waste Source Inventory for Post Remediation for TPA and No
Pretreatment Alternates"

1) In Table 1, far right column: I assume these represent average
conditions, per tank.

2) Table 1, Tank Component, SSTs: Some SSTs contain little or no sludge
(ref. WHC-EP-0182-XX), e.g., TX farm, so "Bottom 3" may be sludge only,
saitcake only, or sludge and saitcake.

3) Table 1, "In Concrete": Less than 1% of what-initial liquid inventory?

4) Table 1 doesn't include (a) existing contamination in soil from previous
leaks, or (b) contamination in tank farm ancillary equipment, which may
be left in place. The closure data package, which was provided to JEG
last week, addresses options for closure of tanks and ancillary
equipment. You might want to take a look at it-except I don't think it

has any information on existing contamination in soil. Whether or not

contaminated soil is treated to remove or immobilize contaminants, and

whether or not ancillary equipment is retrieved, or contained waste

immobilized, is probably not dependent on which of the 5 EIS

alternatives is selected. But, if you're going to analyze long term

releases for the source terms you've identified in Table 1, you are
already making some assumptions about tank closure. So you probably
need to include in this analysis the existing contamination in soil and

contamination in ancillary equipment, based on the scenarios described

in the closure data package.

5) Tank Leaks in Void and During Retrieval (2nd page): The first paragraph
addresses tank leaks from the void below the steel liner. The 2nd
paragraph only addresses tank leaks during retrieval.

6) Same section, 2nd paragraph: Assumptions used for tank leaks should be
consistent with the Backup to Table 6-5, on page B-42 of the retrieval
dal9ackage. In the revised data package (due end of January) I
edtifnate total leakage from all SSTs by radionuclide, as follows:

-1^4. C-14 ......... 50 C i
Sr-90 ........ 50 Ci
Tc-99 .. ...... 14 Ci
Ru-106 ....... 4 x 10-5 Ci

Sb-125 ....... 0.16 Cl
1-129 ........ 0.013 Ci
Cs-137 ....... 105 Ci
Pu-2391240 ... 13 Ci
Am-241 ....... 2.8 Ci



7) Recommended Approach and Actions (2nd page): What does "both the SSTs"
mean?

8) Same Section, item 1: See comment 4 above.

9) Same Section, item 2: Whatever assumptions are used for amount of
residual waste in SSTs should also be used for DSTs.

10) Same Section, item 2 (page 3): DSTs won't necessarily be washed, but
they will be used as receiver tanks for interim storage of SST waste

(not for storage of SSTs).

1
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Table 1
F^5 9/rP

Tank Release Concentration grams/ liter for Radionuclides

Solubility Calculation For each tank group solubility ^ (mass elem/mass nitraca)x360 gA

S of Tanks 40 43 40 16 10

grame ^ 1WSS 2WSS 1ESS 2ESS 4ESS

Ac-225 ^ 4.07E•19 3.92E-19 1.986-18 5.38E•17 2.82E•13

Ac•227 9.80E-13 4.66E•13 2.33E•12 2.98E•11 3.03E-14

Ac-228 ^ 1.13E•07 3.65E-07 6.95E•07 6.58E•05 1.66E-06

Am•241 1.07E•08 4.47E-08 1.05E-07 8.09E•06 1.86E-07

Am•242 4.58E•12 1.91 E-11 4.48E-11 3.47E•09 7.98E•11

Am-243 ^ 6.99E•08 3.11E•07 9.16E-07 8.136-05 1.16E•06

At-277 1.47E-26 1.41E•26 7.13E•26 1.94E•24 1.30E•25

Ba•135m 144E•06 3.71E•O6 8.37E•06 2.18E-05 1.25E•06

ea•137m 3.83E-25 1.71E-25 4.75E•25 1.82E23 3.86E•25

86210 5.72E•16 2.72E•16 1.36E•15 1.74E•14 1.64E•16

8I-211

81•212 1.62E•19 1.56E•19 7.87E-19 2.14E•17 1.43E•18

e1•213 6.03E-20 2.88E•20 7.18E•20 3.00E-18 8.41E-20

81-214 6.06E-13 6.05E•13 5.446-12 4.66E•11 2.09E-12

0•14 6.83E•09 2.86E•08 6.68E•08 5.17E•06 1.19E•07

Cm-242 1.33E•11 5.73E•11 2.89E-10 2.25E-08 1.61E-10

Cm-244 3.52E•14 1.71E•13 9.02E-13 7.04E•11 5.02E•13

Cm-245 1.64E-06 3.12E•06 5.84E•06 1.30E-05 9.126-07

Cs-135 1.06E+01 2.75E+01 6.20E+01 1.61 E+02 9.24E+00

Cs-137 2.73E-16 2.636-16 1.336-15 3.616-14 2.42E•15

Fr-221 5.53E•21 2.63E•21 1.31 E•20 1.68E• 19 1.59E•21

Fr-223 1.84E•15 2.74E-15 1.38E•14 6.56E•14 9.93E•16

1-129 6.64E-03 3.04E•02 4.02E-02 3.20E+00 6.29E-01

Nb-93m 5.14E•08 2.41E-07

NF59 1.16E-03 4.77E•03 1.25E-02 1.01 E+00 9.95E•02

NI-63 1.92E-09 1.48E•09 1.61 E-08 7.96E-09 5.61 E•1 O

Np-237 2.496-07 1.04E-06 2.44E-06 1.89E-04 4.34E•06

Np-238 5.37E•14 2.39E-13 7.04E•13 6.25E-11 8.88E•13

Np•239 5.67E•16 2.50E-16 1.25E•15 2.02E•14 2.02E-16

Pa•231 2.40E•06 1.84E•06 2.00E•05 9.92E•06 6.99E•07

Pa-233 1.82E•13 3.96E•14 2.40E-13 6.93E•12 9.39E-14

Pa-234 1.18E•10 2.57E•11 1.56E-10 4.51E-09 6.10E-11

Pa-234m 3.44E•23 3.32E•23 1.67E•22 4.55E•21 3.05E•22

Pb-209 4.48E-21 2.00E-21 5.56E•21 2.13E-19 4.51E-21

Pb•210 9.28E•13 4.41E-13 2.20E•12 2.82E•11 2.67E•13

Pb-211

Pb-212 6.03E•20 2.88E•20 7.18E-20 3.00E•18 8.41E•20

Pb-214 3.77E-15 5.61E•15 2.88E•14 1.55E•13 2.19E•15

Pd-107 ^ 4.00E-13 1.79E•13 4.96E•13 1.90E•11 4.03E-13

Po-210 4.31E-17 2.05E•17 1.02E•16 1.31E-15 1.24E•17

Po-211

Po-212 1.30E•31 1.25E•31 6.31E•31 1.72E•29 1.15E•30

Po-213 6.61E•32 3.16E•32 7.87E•32 3.29E•30 9.27E•32

Po-274 2.20E•25 1.05E•25 5.23E-25 6.706-24 6.33E•26

Po-216

Po-218 2.94E•24 1.40E•24 3.50E-24 1.46E•22 4.10E•24

Pu•236 5.41E•09 4.41E•09 6.63E-09 5.20E•07 3.106-08

Pu-238 2.02E•06 2.01E-06 3.92E•06 4.77E-04 2.40E•05

Pu-239 1.08E-04 1.20E-04 2.54E-04 3.31E-02 1.65E-03

Pu-240 2.36E-04 2.22E•04 7.10E•04 8.07E•02 3.59E•03

Pu•241 1.76E•15 7.37E•15 1.72E-14 1.33E-12 3.076-14

Pu-242 1.80E•08 8.57E•09 4.29E-08 5.49E•07 5.19E•09

Ra-223

Ra-224 1.47E-19 1.41E•19 7.13E•19 1.94E•17 1.30E•18

Ra-225 2.12E•20 1.01E-20 2.53E-20 1.06E-18 2.96E•20

Ra-226

Ra-226 3.08E-15 4.93E-13 5.78E-72 4.97E-10 1.07E-10



Table 1
F:b

Tank Release Concentration grams/ liter for Radionuclides

Rh•106 2.00E•20 ^ 9.49E-21 4.75E-20 1 G.OSE-19 5.74E•21

Rn-219 I
Rn•220 9.04E-2 5 ^ 4.32E•25 ^ 1.08 "c•24 4.50E•23 1.26E-24

Rn-222 5.43E•18 8.72E•16 ^ 1.02E-14 1 8.78E•13 1.90E•13

Ru-106 ^ 3.25"e•17 5.52E-11 3.83E•I1 S.BOE-09 7.92E•10

Sb-126 9.29E•12 i.SBE•11 1.09E•11 ^ 1.66E-09 2.26E•10

Sb726m 1.69E-14 2.53E•14 1.27E•13 5.72E-13 8.92E-15

Se-79 ^ 1.26E.02 2.15E-02 7.54E•02 2.08E+00 I 2.70E•01

Sm•157 ^ 2.95E•08 ^ 5.00E-08 3.47E•08 5.26E-06 7.19E•07

Sn-726 7.32E-01 4.05E+00 5.66E+00 2.43E+02 4.99E+01

51•90 3.34E-07 4.98E-07 2.49E•08 1.13E•05 1.76E-07

Tc•99 4.14E•09 1.97E•09 9.83E•09 1.26E•07 1.19E•09

Th-227

Th-228 2.88E•17 2.78E•17 1.40E•16 3.81E-15 2.55E-16

Th-229 5.81E•13 2.94E-13 6.75E-13 2.96E•11 1.08E•12

Th-231 1.87E-11 4.39E•12 2.49E•11 7.38E•10 9.71E-12

Th-232 2.90E•15 2.57E•75 5.42E•15 7.06E•13 3.53E•14

Th•233 6.50E-14 1.41E•14 8.58E-14 2.48E•12 3.36E•14

Th•234 3.06E-15 1.45E•15 7.27E-15 9.32E•14 8.80E•16

TI-208

TF209 1.25E.24 1.20E•24 6.07E-24 1.65E•22 1.10E-23

0•232 7.67E•13 6.48E-13 5.26E•12 5.24E•11 4.05E•12

0•233 6.97E-08 3.77E•08 8.51E-08 4.38E•06 1.92E-07

U-234 1.58E-05 3.72E•06 2.11E•05 6.26E•04 8.23E-06

0•235 1.37E•06 1.53E-06 3.23E•06 4.21E-04 2.10E-05

U•236 2.03E-05 1.91E•05 6.11E-OS 6.95E•03 3.09E-04

0-237 2.89E-11 6.28E•12 3.81E-11 1.10E-09 1.49E•11



^ "V'(p

Table_2

Chemical Release Concentrations Nonradioactive Chemicals for

Single Shell Tanks

concentration grams/liter

Chemical 1WSS I 2WSS 1ESS 2ESS 4ESS

Ag 5.63E•70 1 5.11E•10 3.80E-09 1.24E•08 1.97E-10

Al 4.55E+00 8.75E+00 1.53E+07 5.37E+02 7.94E+00

A1+3 9.75E•27 5.73E+00 1.13E+01 8.06E+02 1 1.87E+00

A102- 6.23E+00^ 8.47E+001 1.37E+01 1.05E+02 1.34E+00

Ba+2 4.91E-04 1.34E-03 1.95E•03 7.52E•01 1.40E•02

61+3 2.28E+00 2.21E-03 1.79E+00 8.27E-01

C2H303 7.28E•02^ 2.25E-02 6.15E-03 1.65E•01 2.19E-01

C6H507 7.47E+00 5.21E+00 2.33E+01 1.53E+02 1.79E+00

C03-2 9.68E+001 1.27E+00 1.22E+01 8.62E+01 2.80E+00

Ca+2 2.72E-03 4.60E-02 1.04E+00 9.16E+01 1.13E-01

Cd+2

1

^

Ce+3 1.59E+00 2.50E•01 1.68E+00 3.67E•01 1.29E•O1

CI- 3.00E-01I 4.28E-02 2.40E-01 5.58E-02 4.44E-03

Cr+3 1.73E-021 6.59E-01 1.38E-02 2.30E-01 6.07E-02

Cr04-2 4.28E-03 1.63E-01 3.42E-03 5.69E-02 1.5OE•02

EDTA 5.58E-01 1.73E-01 4.71 E-02 1.27E+00 1.67E+00

F- 1.97E+00 2.38E•01 4.42E+00 5.56E+02 2.27E-02

Fe+3 2.33E+00 6.47E-01 2.70E+00 7.72E+01 1.31E+01

Fe(CN)6-4 3.00E-02 1.08E-02 4.72E+00 9.73E+01 3.90E-03

HEDTA 1.01E+00 3.14E-07 9.41E•02 2.30E+00 3.04E+00

Hg+

K+ 6.85E-02 2.00E-01 5.5OE-01 2.56E•O1 3.33E-02

La+ 2.03E-02^ 7.60E•03

Mn+4 2.87E•Oi 8.92E•02 2.49E-01 7.12E+01 7.73E+00

Na+ 1.99E+02 1.67E+021 2.20E+02 2.92E+03 2.78E+02

N1+2 6.88E•02 2.64E-021 2.37E+00 6.12E+01 7.31E-02

N02• 2.41E+011 6.33E+001 3.92E+01 6.59E-01 1.71E+01

N03- 3.60E+02 3.60E+02 3.60E+02 3.6OE+02 3.60E+02

OH- 6.20E+00 1.82E+01 1.9aE+01 1.97E+03 1.28E+01

P04-3

1

3.66E+01 8.70E•O7 3.44E+01 4.14E+01 6.34E-02

Pb 3.22E-02 3.05E•02 8.04E+00 9.48E+00 7.60E-03

S103• 7.67E+00^ 1.90E+00 7.6BE+00 9.83E-01 1.54E-01

Sn 1.02E-04

504-2 8.68E+00 1.96E+00 1.05E+01 1.86E+02 6.1 5E+00

Sr+2

1

1.26E-05 5.52E-04 6.82E-01 3.52E-02 4.25E-03

W+4

Zr+4 1.92E•01 1.83E-01 1.24E-01 2.82E+02 9.41 E-03
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Table-3

DST Tank Release Concentration grams/ liter for Radionuclides

DST INVENTORY RADIONUCLIDES IN GRAMS
Decayed to 12/31/1995

Radionuclide ACT Ci/g 3WDS 3EDS SEDS

grema

C•14 4.45 1.81E•01 5.22E+021 1.18E+00

Sr-90 139 4.39E+02 7.89E+04 5.O1E+02

Y-90 5140 1.19E+01 2.13E+03 1.35E+01

Tc-99 0.0169 2.17E+05 9.37E+05 9.46E+04

Cs-137 86.4 4.24E+04 2.53E+05 4.51E+04

Ba-137 537000000 6.82E•03 4.07E.02 7.25E•03

Eu-154 270 1.62E+00 2.72E+02 1.97E+00

Np-237 0.000704 5.39E+02 6.40E+04 2.02E+02

P u• 23 8 17.1 6.15 E+ 01 9.9 8 E+ 00 1.14 E+ 01

Pu-239 0.0619 3.45E+04 7.99E+04 2.07E+04

Pu•240 0.227 3.36E+03 5.60E+031 1.SBE+03

Pu•241 103 1.80E+02 1.05E+02 1.00E +02

Am•241 3.43 3.47E+03 1.71 E+04 1.45E+02

CONCENTRATION IN GRAMS/LITER -(MASS NUCLIDE/MASS N03)'360

Redionuclide 3WDS 3EDS SEDS

N03 mass g 1.04E+09 2.20E+09 4.45E+09

C-14 6.27E•08 8.56E-05 9.52E-08

Sr-90 1.52E•04 1.29E-02 4.05E-05

Y-90 4.11E-06 3.49E-04 1.10E•06

Tc-99 7.50E-02 1.54E-01 7.66E-03

Cn-13 1.47E-02 4.14E•02 3.65E•03

Ba•137 2.36E•09 6.66E-09 5.87E•10

Eu-1 4 5.61E-07 4.45E-05 1.60E-07

Np-237 1.86E-04 1.05E-02 1.63E-05

Pu-238 2.13E-05 1.63E-06 9.22E-07

Pu•239 1.20E-02 1.31 E•02 1.67E-03

Pu-240 1.16E-03 9.17E•04 1.28E•04

Pu•241 6.23E-05 1.71E•05 8.12E•06

Am-2411 1.20E-03 2.80E-03 1.17E•05



Table-4

Tank Release Concentration grams/liter for Non Rad Chemicals

GRAMS/LITER

Chemicel SEDS 3EDS 3WD5

Ag+ 1.16E-01 3.43E-02 2.01E-02

A1+3 3.47E+00 1.72E+00 5.00E+00

43+5 8.42E•02 4.26E-03 6.97E•02

8+3 8.23E•021 1.09E-02 1.48E•01

8a+2 2.52E-01 1.22E-01 1.13E-02

9e+2 5.43E-03 1 3.66E-03

BI+ 3 1.40E-O1 8.53 E-02

Ca+2 1.06E+00 3.92E-01 2.15E+00

Cd+2 4.75E•01 1.16E•02 8.36E-02

Ce+3 227E•01. 9.12E•02

Cr+3 .53E•017 1.28E-01 8.32E+00

Cu+2 3.86E-02 1.71E•02 1.18E•01

Fe+3 1.09E+01 4.48E-01 4.31 E+00

Hg+ 4.65E-03 1.54E-04

K+ 1.21E+01 6.19E+01 1.30E+01

1.e+ 1.60E+00 2.216-01 3.42E•02

Li+ 2.OOE•03 1.94E-03

Mg+2 8.13E-01 2.28E•01 1.76E-01

Mn+4 1.69E+00 1.81 E-01 1.28E+00

Mo+6 3.26E-01 1.31 E-01 2.95E-01

Na+ 4.91E+02 4.81E+02 7.48E+02

Nd+3 9.61 E-01 4.04E-02

NI+ 2 6.77E-01 1.00601 5.75E•01

Pb+4 2.84E•01 2.28E-01 1.16E•01

Pd 9.70E-021

Rb 5.18E-031

Re 2.95E-03 3.50E•02

Rh 6.91E-03 2.41E•01 4.78E•02

Ru 2.33E-02 1.37E-O1 4.70E-02

b 1.72E•01 ^ 2.21 E-01 3.40E•02

ScSe 1.56E•01 4.25E-01 2.20E-01

5i03• 1.69E+01 2.37E+00 2.10E+00

Sn 2.60E-06 6.24E-05

Tc 5.46E-03 1.85E•01 3.56E-02

Th 3.26E•02 4.18E•01 2.16E•01

Ti 2.13E-02 4.58E-02 1.34E-02

71 3.14E-01 4.79E+00 1.90E-01

U02+2 2.41 E•01 4.48E+00

V+5 5.67E-03 2.72E•02 4.74E•03

W+6 6.04E-02

Zn+2 6.23E-02 3.95E-01 4.66E•01

Zr+4 1.51 E+00 4.23E+01 6.39E-02

AI(OH14•2 1.97E+02 1.37E+02 4.13E+02

C03-2 8.03E+01 1.38E+02 3.03E+01

CI- '
Cr(OH14-

F.

1.19E+01

3.28E+00

2.93E+00

1 8.59E+00
1.87E+00

5.24E+01

2.59E+01
2.08E+01

3.11E+00

504•2
N03•

N02•

2.26E+01
3.60E+02

1.57E+02
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WHC-SD-WM-EV-ERIC Rev. A

^

Table 10-1. Average Radionuclide Inventory in the Final

Glass Form (Ci/m').'

.--^

^ ; :' 'h<,;eFF" , R3- $,"e4'^' ^kE £ ^1"9 [S s...

^^ o3Zadtonochd mventor^ -
v=Tr:'TA:. 'referred;ialterimatieT. -

^a
b...^^r..:^r^•^r;^^^^z^^<^,^.^

' Am

^ L'LW olass^^w '3...,< :,<^.,,...ma..h
3.03E-02

HLIT^ olass^_ 3
1.63E+01

Am . 2.04E-05 1.10E-02
14 C
"Cm 1.31 E-05 1.86E-02

"Cs

Cs 1.03E+00 5.89E+03

63Ni 5.52E-03 3.54E+01
237NP 2.67E-05 6.45E-03

"'Pu 9.25E-05 7.30E-02

"9Pu 3.68E-03 2.90E+00

2'QPu 8.99E-04 7.09E-01
241Pu 9.46E-03 7.46E+00

7BRa

Ru 5.OOE-06 2.57E-03

' Sm 3.20E-02 7.89E+01

°Sn 6.37E-04 4.98E-02

Sr 3.23E+00 8.07E+03

riI'c 1.36E-01 . 1.09E+00
23,Th

•U I.49E-09 6.25E-07
2JU U 4. I 0E-08 1.72E-05

'U 5.28E=06 2.22E-03

""U 1.21 E-0-1 5.09E-02

`Zr I.13E-03 4.76E-0I

Total (m3)^ 2.27E+05 8.53E+03

'Values are calculated from the material balance.
Percentages of the feed of each component in the final streams
were determined. These percentages were then used along
with the inventory data to determine the final values.

"Curies from decay daughter products are not included.
`Volumes of HLW and LLW taken from material balance.

Streams used were final disposal streams (TPA LLW includes
sulfur cement).
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• Request NumberCW^

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Mike Harker Date: 01/26/95

Phone Number: (509) 736-0616 Fax Number: 15091736-7504

Request Information: Please provide the equivalent number of MEN per calendar year for

each alternate. Subdivide the alternates into const opr D&D and M&M phases and

provide information by the labor category.

Need Date: 01/27/95

•

Response: See attached• 11 Minimal Pretreatment Waste Retrieval Transfer 2) Minimal

Pretreatment 31 TPA Waste Retrieval Transfer 4) TPA

Data Source/Accuracy: Data sources were the Rev A(draft) issues for the TPA Minimum

Pretreatment and Waste Recoveryand Transfer englneeringpackage,s The remainine

i
Prepared By: Jim Goodwin Date Sent/Faxed:^AqS

Concurrence:^
Marc Nelson - Deputy Project Manager



The construction schedule is a ten-hour day, five days per week for both TPA and tio

Separation alternative.

The operating schedule is three shifts, seven days a week. Operating personnel schedules are

attached. Assume that half of the non-exempt workers are on shifcwork and the other half are

on day shift, five days a week.

•

enginkrsL+frg.036



• 0 •
NO ACTION
MANPOWER ES, .,E
ESTIMATED BY JACOBS USING IIWRS AND SCIIEDULE FROM REV 8 DRAFT OF TIIE NO DISPOSAL ACTION ENGINEERING PACKAGE
REV 0 Apr 8, 1995 JVG

YEAR (NOTE 1) 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
X MII EXPENDED PER YR, DESIGN (NOTE 2)
Y. MII EXPENDED PER YR, CONST. (NOTE 2)

EOUIV
TOTAL TOTAL •

NII MANAYR ......................................................................................... EQUIVALENT NEN ------...-._..-

(NOTE 4) (NOTE 7)

DESIGN & ENGR (NOTE 5) 750,000 375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONSTRUCTION (NOTE 5)

NONEXEMPT 1,875,000 937.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EXEMPT 3,750,000 1875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SUPERVISION 1,125,000 562.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OPERATION ( NOTE 6)

EXEMPT

RAD tloRKER 89 90 92 89 90 88 97 97 97 96 95 95 95 95 95 95 95 95 95 95

NONRAD WORKER 354 358 366 358 358 352 388 388 386 384 379 379 379 379 379 379 379 379 379 379

NON-EKEMPT

RAD WORKER 416 422 431 421 422 414 457 456 455 452 446 446 446 446 446 446 446 446 446 446

NONRAD WORKER 89 90 92 90 90 89 98 97 97 97 95 95 95 95 95 95 95 95 95 95

TOTAL 7,500,000 3,750 948 960 981 958 960 943 1,040 1,038 1,035 1,029 1,015 1,015 1,015 1,015 1,015 1,015 1 ,015 1 .015 1 .015 1 .015

NOTES: I. SCIIEDULE FROM TABLE 5-21
2. TIIE HANIIWR DISTRIBUTION WAS ESTIMATED BY JACOBS
3.
4. JACOBS ASSUMES 2000 WORKING MANIIWRS PER YEAR
5. TOTAL MANIIWRS FROM TABLE 5-B. JACOBS ASSUMES 10% OF TIIE TOTAL HWRS ARE ENGINEERING, 25% ARE EXEMPT, 50Y. ARE NOH-EXEMPT AND 15% ARE SUPERVISI
6. MANHWRS FROM TANK WASTE OPERATIONS DATA (SPREADSIIEET) -- NO DISPOSAL ACTION IN THE RWTINE OPERATIONS DATA PACKAGE.
7. GENERAL CALCULATION: (EOIVALEIIT TOTAL HAN YR) X(X EXPENDED PER YEAR)
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ISV, INCLUDING CLOSURE

IN SITU VITRIFICATION PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS ANO SCHEDULE FROM REV 3 DRAFT OF THE IN SITU VITRIFICATION TECHNICAL DATA PACKAG"c DATED

FEB 1995 AND FROM REV 3 DRAFT OF THE CLOSURE TECHNICAL DATA PACKAGE DATED MAR CH 1995

REV 0 Apr, 8, 1995 J UG•

YEAR

,,

1998 1999 2000 2001 2002 2003 2004 2005

X MANHOURS EXPENDED PER YR FOR R& D(NOTE 1) 5% 10X 15% 20% 20% 15% 15%

MANHOURS EXPENDED PER YR FOR CONST DESIGN (NOTE 2) 5% 10% 15% 20% 20% 15% 15%

X MANHO(1RS EXPENDED PER YR FOR CONST ( NOTE 2) 2% 4% 6% 6% 6% 6% 8% 10%

i. MANHOURS EXPENDED PER YR FOR OPR (NOTE 3) 6% 6% 6% 6% 6% 6%

% MANHOURS EXPENDED PER YR FOR CLOSURE DESIGN ( NOTE 4)

% MANHOURS EXPENDED PER YR FOR CLOSURE ( D80) (NOTE 4)
% HANHOURS EXPENDED PER YR FOR MON & MAINT ( NOTE 2)

EOUIV
TOTAL TOTAL

MN MAN'YR - -------------------------- ------ EOUIVALE NT HEN ------

(NOTE 8) (NOTE 9)

RESEARCH AND DEVELOPMENT (NOTE 1) 785,000 393 20 39 59 79 79 59 59 0

CONSTRUCTION ( NOTE 5)

DESIGN & ENGR 8,800,000 4400 220 440 660 880 880 660 660 0

NONEXEMPT NONRAD W'KR 26,400,000 13200 264 528 792 792 792 792 1056 1320

EXEMPT NONRAD UORKER 2,200,000 1100 22 44 66 66 66 66 88 110

SUPERVISION 6,600,000 3300 66 132 198 198 198 198 264 330

VITRIFICATION OPERATION ( NOTE 6)

EXEMPT RAO 3,600,000 1800 0 0 108 108 108 108 108 108

EXEMPT NONRAD 2,200,000 1100 0 0 66 66 66 66 66 66

900,000NONEXEMPT RAD 8 4450 0 0 267 267 267 267 267 267• ,

42 42 42 42 42NON EXEMPT NONRAD 1,400,000 700 0 0 42

ROUTINE OPERATION ( NOTE 12)

EXEMPT RAD 89 90 88 97 97 97 96 95

EXEMPT NONRAD 358 358 352 388 388 386 384 379

NONEXEMPT RAD 421 422 414 457 456 455 452 446

NON EXEMPT NONRAD 90 90 89 98 97 97 97 95

CLOSURE (NOTE 7)

DESIGN/ENGINEERING 208,000 104 0 0 0 0 0 0 0 0

NONEXEMPT RAD 364,000 182 0 0 0 0 0 0 0 0

SUPERVISION 65,000 33 0 0 0 0 0 0 0 0

MONiTORING'AND MAINTENANCE ( NOTE 11) 6 0 0 0 0 0 0 0 0

TOTAL 1,550 2,143 3,201 3,538 3,536 3,293 3,639 3,258

NOTES:

1. SCHEDULE AND MANHOURS FROM SECTION 4.2.3, IN SITU. JACOBS ASSUMES AN AVERAGE WAGE OF s85 PER HOUR.

2. SCHEDULE FROM TABLE 7-21, IN SITU. DISTRIBUTION ESTIMATED BY JACOB S
3. MANHOUR DISTRIBUTION FROM FIG 8-1, IN SITU.
4. BARRIER CONSTRUCTION SCHEDULE FROM TABLE 5-12, CLOSURE DATA PACKAGE , IN S ITU DISPOSAL. MANHOUR DIST. ASSUME D BY JACOBS

DATA FROM FIGURE 7-8, IN SITU. JACOBS ASSUMES 20% OF TNE TOTAL HOURS ARE ENGINEERING, 60% ARE RAD WORKERS, 5% ARE

NON RAD WORKERS AND 15% ARE SUPERVISION.
OPERATIONAL MANHOURS FROM TABLE 7-3, IN SITU.

7. DATA FROM FIGURE 5-20, CLOSURE DATA PACKAGE, IN SITU DISPOSAL.

8. JACOBS ASSUMES 2000 MANHOURS PER YEAR
9. GENERAL CALCULATION: (EQUIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

_

10.
11. SEE TABLE 5-7 IN THE CLOSURE DATA PACKAGE
12. DATA FROM TANK FARM OPTIONS DATA -- IN SITU VITRI FICATION; ROUTINE OPERATIONS D ATA PACKAGE.



, . . 2024, .
ro

•

2006 2007 2008 2009 2010 2011 2012 2013 . 2014 2015 2016 2017 2018 2019 2124
100%
100--

10% 10% 7X 4% 3% 3% 3% 3% 3% 3% 3% 100%

6% 7Y. 6% 6% 6% 6' 6% 6% 5% 5% 5% 100%
20Y. 30X 30% 20% 100%

5X 10% 15% 20% 20% 15% 15% 100%
100

_______________ ______________ ______________ ______________ _______ _______ _______ _______ _______ _______ ________ TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 393

0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,400

1320 1320 924 528 396 396 396 396 396 396 396 0 0 0 13,200

110 110 77 44 33 33 33 33 33 33 33 0 0 0 1,100

330 330 231 132 99 99 99 99 99 99 99 0 0 0 3,300

108 126 108 108 108 108 108 108 90 90 90 0 0 0 1,800

66 77 66 66 66 66 66 66 55 55 55 0 0 0 1,100

267 312 267 267 267 267 267 267 223 223 223 0 0 0 4,450.

3 0 0 70042 49 42 42 42 42 42 42 35 35 5 0

89 87 77 76 75 74 71 70 70 66 67 67 44 22 1,704

357 348 308 306 300 296 285 281 279 266 266 266 177 89 6,817

420 410 363 360 353 348 335 331 329 313 313 313 209 105 8,025

90 88 78 77 75 74 72 71 70 67 67 67 45 22 1,716

0 0 0 0 21 31 31 21 0 0 0 0 0 0 104

0 0 0 0 0 0 0 9 18 27 36 36 27 27 182

0 0 0 0 0 0 0 2 3 5 7 7 5 5 - 33

0 .0 0 0 0 0 0 0 0 0 0 0 0 0 600 600

3,199 3,257 2,541 2,006 1,835 1,834 1,805 1,796 1,700 1,675 1,686 756 507 270 600 49,623



TPA; WASTE RETRIEVAL AND TRANSFER

CONSTRUCT1011 PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANIIOURS AND SCHEDULE FROM TIIE TPA SECTION OF TIIE REV B DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE DATED JANUARY 1995

REV 1 Mar 22, 1995 JWG

YEAR (NOTE 1) 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2000 2009 2010 2011 2012 2013 2014 2015 2016 2017

% MII EXPENDED PER YR, DESIGN (NOTE 5) 5% 10X 10% 10% 10% 10% 10% 10% 5% 4% 3'/. 2% 2% 2% 2% 1% 1% 1% 1'/. 1% 100%

% MII EXPENDED PER YR, CONST. (NOTE 5) 3'/. 4% 5'/. 6'/. 7% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 5% 4% 3% 2% 1% 100%

EOUIV

TOTAL TOTAL

MH MAN`YR.................................................... EQUIVALENT MEN ._....._......___....__........................ TOTAL

(NOTE 2)(NOTE 3) (NOTE 5)

DESIGN & ENGR 6,000,000 3,000 150 300 300 300 300 300 300 300 150 120 90 60 60 60 60 30 30 30 30 30 3,000

CONSTRUCTION

RAD WORKER 600,000 300 9 12 15 18 21 10 10 18 18 10 18 10 18 18 10 15 12 9 6 3 300

NONRADIATION WORKER -12,600,000 6,300 189 252 315 378 441 378 378 370 378 370 378 378 370 378 378 315 252 189 126 63 6,300

SUPERVISORY 2,000,000 1,000 30 40 50 60 70 60 60 60 60 60 60 60 60 60 60 50 40 30 20 10 1,000

TOTAL 21,200,000 10,600 378 604 600 756 832 756 756 756 606 576 546 516 516 516 516 410 334 258 102 106 10,600

NOTES: 1. SCIIEDULE FROM TABLE 5-21

2. TOTAL MANHOURS FROM TABLE 5-6. USED TIIE WORK DISTRIBUTION FROM FEVISION A FOR DESIGN, RAD & NONRAD WORKER AND SUPERVISION

ADJUSTED TOTAL TO REV 0 TOTALS BY ADJUSTING NONRAD WORKERS AND BY DELETING SUBSURFACE BARRIERS

3. TIIE NUMBER OF MAN IIOURS PER YEARS ARE ASSUMED TO BE 2000.

4. THE HANIIOUR DISTRIBUTION IS BY JEG

5. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(R EXPENDED PER YEAR)

6. EXCLUDES UNDERGROUND BARRIERS

TPA WRT CONST MH

• • •.
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IPA; WASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM TIIE TPA SECTION OF THE REV 8 DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE DATED JANUARY 1995

REV 1 Mar 22, 1995 JWG

YEAR ( NOTE 1) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Y. Hit EXPENDED PER YR (NOTE 1) 1% 2% 2% 2% 2'/. 2% 2% 2Y. 7% 0'/. 0'/. 8% B'/. 0'/. OY. OX By 7X 2X 1Y. 1X 1%

EOUIV

TOTAL TOTAL

Hit MAN"YR................................:................... EOUIVALENT MEN -----------------------------

(NOTE 2)(NOTE 3) (NOTE 4)

NONEXEMPT

RAD WORKER

NONRAD WORKER

EXEMPT

RAD WORKER

NONRAD WORKER

TOTAL

34,000,000 17,000 170 340 340 340 340 340 340 340 1190 1360 1360 1360 1360 1360 1360 1360 1360 1190 360 170 170 170

12,000,000 6,000 60 120 120 120 120 120 120 120 420 400 480 400 480 400 400 400 480 1,20 120 60 60 60

6,000,000 3,000 30 60 60 60 60 60 60 60 210 240 240 240 240 240 240 240 240 210 60 30 30 30

13,000,000 6,500 65 130 130 130 130 130 130 130 455 520 520 520 520 520 520 520 520 455 130 65 65 65

65,000,000 32,500 325 650 650 650 650 650 650 650 2,275 2,600 2,600 2,600 2,600 2,600 2,600 2,600 2,600 2,275 650 325 325 325

NOTES: I. SCHEDULE FROM TABLE 5.1 BACKUP, PAGE All.

2. TOTAL MANHCURS FROM TABLE 5-2

3. THE NUMBER OF MAN IIOURS PER YEARS ARE ASSUMED TO BE 2000.

4. GENERAL CALCULATION: ( E0IVALENT TOTAL MAN YR) X(X EXPENDED PER YEAR)

TPA WRT OPR MR
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2023 2024

1% 1% 100%

TOTAL

170 170 17,000

60 60 6,000

30 30 3,000

65 65 6,500

325 325 32,500

TPA WRT OPR MH



^ s •

TPA; WASTE RETRIEVAL AND TRANSFER •

DECONTAMINATING AND DECOMISSIONING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING NANHWRS AND SCHEDULE FROM THE TPA SECTION OF TIIE REV B DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACXAGE DATED JANUARY 1995

-,REV 1 Nor 23, 1995 JWG

YEAR ( NOTE 1) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Y. MII EXPENDED PER YEAR (NOTE 4) 5% 7% 7% 7% 7% 7'/. 7% 7% 7% 7'/. 7% 7% 7'/. 6'/. 5% 100'/.

TOTAL EWIV

M11 MEN"YR ---------------------------- EQUIVALENT MEN --------------------- ----------TOTAL

(NOTE 2) (NOTE 5)

DdD LABOR 9,810,000 4,905 245 343 343 30 343 343 343 343 343 343 343 343 343 294 245 .4,905

NOTES: 1. SCHEDULE FROM TABLE 5-17

2. TNE NUMBER OF MAN HOURS PER YEARS ARE ASSUMED TO DE 2000.

3. FOOTNOTES FOR TABLE 6-21 (OF REV A) SPECIFY THE FOLLOWING LABOR COSTS FOR D@D:

30 % OF CAPITAL ( EX CONTINGENCY); TABLE 5-14

NOTE THE BASIS IS DIFFERENT THAN THE TPA PROCESS ASSUMPTION. THREE YEARS OF OPERATING LABOR IS NOT INCLUDED

JACOBS ASSUMES THAT CAPITAL IS 60% LABOR AND TIIAT THE LABOR RATE IS 60 S/IIR.

30Y. OF CAPITAL AT 60X LAOOR, MILLIONS 30% X 3,270 X 60Y. = $589

TOTAL LABOR HOURS AT 60 E/IIR 9810000

4. MANIIWR DISTRIBURIION ESTIMATED BY JACOBS.

5. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(7. EXPENDED PER YEAR)

6. DdD IS NOT DISCUSSED IN TIIE TEXT, THE SCOPE IS UNDEFINED AND COST ESTIMATES ARE VERY ROUGH.

TPA WRT D&D MH



0

TPA; WASTE RETRIEVAL AND TRANSFER

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

0

HdM ARE DECLARED °NA° IN TABLE 5-17 AND ARE NDT DEISCUSSED IN TIIE TEXT. PRESUNADLY TIIE CLOSURE ACTION IS

STARTED IMMEDIATELY AFTER OPERATIONS CEASE.

TPA WRT M&M MH



TPA

CONSTRUCTION PERSONNEL ESTIMATE

ESTIMATED OY JACOBS USING HWRS AND SCHEDULE FROM REV 0 DRAFT OF THE TPA ENGINEERING PACKAGE DATED MARCII 1995

REV 1 Mar 23, 1995 JWG

YEAR ( NOTE 1) 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

% MII EXPENDED PER YR, DESIGN (NOTE 4) 8% 12% 15'/. 15% 15% 15X 107. 5% 2% 1'/. 1% 1% 1% 1Y. 102Y.

Y. MII EXPENDED PER YR, CONST. ( NOTE 1) 3% 6% 9% 9% 15% 13'/. 12% 11Y. 1.TX 5'/. 3% 2% 1% OX 100%

EQUIV

TOTAL TOTAL

MII MANiYR --------------------------------- EQUIVALENT MEN.----------------------------------------------- TOTAL

(NOTE 2)(NOTE 3) (NOTE 5)

DESIGN $ ENGR 10,000,000 5000 400 600 750 750 750 750 500 250 100 50 50 50 50 50 5,100

CONSTRUCTION

NONRADIATION WORKER 24,000,000 12000 360 720 1080 1080 1800 1560 1440 1320 1320 600 360 240 120 0 12,000

SUPERVISORY 5,600,000 2800 04 168 252 252 420 364 336 308 308 140 84 56 28 0 2,000

TOTAL 39,600,000 19,800 844 1,488 2,082 2,002 2,970 2,674 2,276 1,878 1,728 790 494 346 198 50 19,900

NOTES: I. SCHEDULE AND DISTRIBUTION FROM FIGURE 10-1

2. TOTAL MANIIGURS FROM TABLE 9-9

3. ASSUMED 2000 MAN IIWRS PER YEAR

4. THE DESIGN MANHOUR DISTRIBUTION IS BY JEG.

5. GENERAL CALCULATION: ( EGIVALENT TOTAL MAN Yk) X(% EXPENDED PER YEAR)

TPA CONST MII
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TPA

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOOS USING MANIIOURS AND SCHEDULE FROM THE REV 0 DRAFT OF THE TPA PACKAGE DATED MARCH 1995

REV I Hor 23, 1995 JUG

YEAR (NOTE 1) 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
X M11 EXPEI7DED PER YEAR (NOTE 6) 1% 1% 1Z 2% 2% 4% 4% 5% 5% 4% 4% 4% 4% 47 4% 4% 4% 4% 4% 4'/. 6% 57. 5% 4Y. 4% 2% 1%

TOTAL EOUIV

MN HEN/YR ------------------------------------------------ EQUIVALENT MEN ___-___..._._-___-_____-_________-___---._-___________._._......___.._

(NOTE 2) ( NOTE 3) (NOTE 4)

NONEXEMPT

RAD UORKER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NONRAD WORKER 3,500,000 1,750 18 18 18 35 35 70 70 88 88 70 70 70 70 70 70 70 70 70 70 70 105 88 88 70 70 35 10

EXEMPT

RAD WORKER 27,000,000 13,500 135 135 135 270 270 540 540 675 675 540 540 540 540 540 540 540 540 540 540 540 810 675 675 540 540 270 135

NONRAD UORKER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 30,500,000 15,250 153 153 153 305 305 610 610 763 763 610 610 610 610 610 610 610 610 610 610 610 915 763 763 610 610 305 153

NDTES: I. SCHEDULE FROM FIGURE 10-2

2. TOTAL MANHWRS FROM TABLE 9-3

3. ASSUMED 2000 MAN NIX)RS PER YEAR FOR OPERTIONS

4. GENERAL CALCULATION: (EOIVALENT TOTAL MAN YR) X (Y.EXPENDED PER YEAR)

TPA OPR MH
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2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

tx 1% 17. .202 . 20Y. .20% .20% .20% .20% 1007.

................................................................................ TOTAL

0 a 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0

18 18 18 0 0 0 0 0 0 0 4 4 4 4 4 4 1.754

135 135 135 0 0 0 0 0 0 0 27 27 27 27 27 27 13,527

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

153 153 153 0 0 0 0 0 0 0 31 31 31 31 31 31 15,281

TPA OPR MH



TPA

DECONTAMINATION AND DECOMISSIONINO PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANIIDURS AND SCHEDULE FROM THE REV 0 DRAFT OF THE TPA PACKAGE DATED FIARCH 1995

REV I Mat 22, 1995 JWG

YEAR (NOTE 1) 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Y. HII EXPENDED PER YEAR (NOTE 6) 4% 8% 12Y. 13Y. 13Y. 13% 13% 12Y. 8% 4% 100Y.

TOTAL EOUIV

M11 HEN/YR ------------- EOUIVALEHT MEN -------------------- TOTAL

(NOTE 2) (NOTE 3) (NOTE 5)

NONEXEMPT

RAD WORKER

NONRAD WORKER

EXEMPT

RAD WORKER

NONRAD WORKER

TOTAL

2,226,000 1,113 45 89 134 145 145 145 145 134 89 45 1,113

226,200 113 5 9 14 15 15 15 15 14 9 5 113

1,484,000 742 30 59 89 96 96 96 96 89 59 30 742

150,800 75 3 6 9 10 10 10 10 9 6 3 75

4,087,000 2,044 82 163 245 266 266 266 266 245 163 82 2,044

NOTES: 1. SCIIEDULE FROM TABLE 9-20

2. TOTAL MANHOURS FROM TABLE F-0. JACOBS ASSUHES THAT 40% ARE EXEMPT.

3. ASSUMED 2000 WORKING MAN IIIXIRS PER YEAR.

4. THE MANIIOUR DISTRIBUTION IS GY JEG.

5. GENERAL CALCULATION: (EOIVALENT TOTAL MAN YR) X( Y EXPENDED PER YEAR)

GENERAL NOTE: TABLE 9-20 ASSUMES 5 YEARS FOE D80 (NOTE 4) WHILE TABLE F-6 ASSUMES 2 YEARS

WE MADE NO ASSUMPTIONS AND USED TIIE RAW DATA.
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TPA

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCNEDULE FROM THE REV B DRAFT OF THE TPA PACKAGE DATED MARC11 1995

REV 1 Mar 22, 1995 JWG

YEAR ( NOTE 1) 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
X Mil EXPENDED PER YEAR ( NOTE 6) 8% 8% 8% 8% 8X 11% 8% 8% 8% 7% 7% 7% 7% 100%

TOTAL EOUlV

MH MEN/YR ------------------ EQUIVALENT MEN ------------------------------ TOTAL
(NOTE 2) ( NOTE 3) (NOTE 5)

NONEXEMPT

RAD WORKER 26,100 13 1 1 1 1 1 1 1 1 1 1 1 1 1 13

NONRAD WORKER 104,400 52 4 4 4 4 4 4 4 4 4 4 4 4 4 52

EXEMPT

RAD WORKER 17,400 9 1 1 1 1 1 1 1 1 1 1 1 1 1 9

NONRAD WORKER 69,600 35 3 3 3 3 3 3 3 3 3 2 2 2 2 35

TOTAL 217,500 109 9 9 9 9 9 9 9 9 9 B 8 0 B 109

NOTES: 1. SCHEDULE FROM TABLE 9-20

2. TOTAL MANIIOURS FROM TAOLE F-0. JACOBS ASSUMES TIIAT 40X ARE EXEMPT.
3. ASSUMED 2000 WORKING MAN IIIX)RS PER YEAR.

4. THE MANHOUR DISTRIBUTION IS BY JEO.

5. GENERAL CALCULATION: (EOIVALENT TOTAL MAN YR) X(Y. EXPENDED PER YEAR)

TPA M&M MH
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TPA CLOSURE
TANK FARM CLOSURE PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING NWRS AND SCIIEtlULE FROM REV D DRAFT OF TIIE CLOSURE TECHNICAL DATA PACKAGE DATED MARC11 1995
REV 0 Apr 8, 1995 JWG

YEAR ( NOTE 1) 2010 2011 2
X Hit EXPEND PER YR, TK STAB DSGH ( NOTE 6) 5% 6%
% HII EXPENDED PER YR, TANK STAB ( NOTE 6) 3% 4%

X Hit EXPEND PER YR, BARRIER DSGN (NOTE 6)
Y. Hit EXPENDED PER YR, BARRIER ( NOTE 6)

012
7%
5%

2013
BY.
6%

2014
8%
6%
5%

2015 2016
8% 8%
6% 6%
7X 7%

2017
8%
6X
7%

2018
BX
6%
7%

2019
BY.
6X
7X

2020

8%
67.
7%

2021
7%
67.
77.

2022
6%
6%
-rX

2023
5%
6%
77.

2024

6%
7Y

2025

6%
7Y

X MII EXPENDED PER YR, M8M ( NOTE 6) 1 1 1 1 1 1 1 1 1 1 1 1 1 1

EGUIV
TOTAL TOTAL

Hit MAH*YR ---------------- ------ ----- ------ EQUIVALENT NEW ---.--- ---.--- ------- ------- ------- --.---- ------- -----.- --.--
(NOTE 7)

TANK STABILIZATION W ITH CONCRETE (NOTE 2)

DESIGN 8 ENGR 96,000 48 2 3 3 4 4 4 4 4 4 4 4 3 3 2 0 0

RAD WORKER 18,000 9 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

NONRADIATION UORKER 1,300 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SUPERVISION 23,000 12 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

BARRIER CONSTRUCTION ( NOTE 3)

DESIGN 266,000 133 0 0 0 0 7 9 9 9 9 9 9 9 9 9 9• 9

RAD WORKER 400,000 244 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SUPERVISION 86,000 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MdH (NOTE 4)

RAD UORKER 11,000 6 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6

TOTAL 989,300 3 4 10 11 17 20 20 20 20 20 20 19 19 18 16 16

NOTES: I. SCHEDULE FROH FIGURES 5-11 and 5 -12
2. TOTAL MANNWRS FROM TABLE 5-28. GRWT STAB IL12AT10N OF BOTH TANKS AND EOUIPMEHT IS ASSUMED.
3. TOTAL MANIIWRS FROM 5-2D
4. MANIIWRS FROM 5-7. THIS TABLE I S 111 S TAFF IIWRS PER YEAR
5. ASSUMED 2000 MAN IIWRS PER YEAR
6. THE DESIGN HANIIWR DISTRIBUTION IS BY JEG.
7. GENERAL CALCULATION: (EQUIVALENT TOTAL HAN YR) X ( X EXPENDED PER YEAR)

TPA CLOSURE H11
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2035
TO

2026 2027 2028 2029 2030 2031 2032 2033 2034 2134
100%

57. 5% 100%
7% 6% 5X 100%

5% 10Y. 20Y. 30'/. 20Y. 10'/. 5•L 100Y.
1 1 1 1 1 1 1 1 1 100

........ ....... ...... ...... ....... ....... ...... ....... ...... TOTAL

0 0 0 0 0 0 0 0 0 0 48

0 0 0 0 0 . 0 0 0 0 0 9

0 0 0 0 0 0 0 0 0 0 1

1 1 0 0 0 0 0 0 0 0 12

9 8 7 0 0 0 0 0 0 0 133

0 0 12 24 49 73 49 24 12 0 244

0 0 2 4 9 13 9 4 2 0 43

6 6 6 6 6 6 6 6 6 550 677

16 15 27 34 63 92 63 34 20 550 1,166

TPA CLOSURE Mil
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CAPSULE DRY STORAGE (NO ACTION)
PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING IIWRS AND SCHEDULE FROM REV B DRAFT OF TIIE CAPSULE ENGINEERING PACKAGE DATED FEBRUARY 1995
REV 0 Apr 6, 1995 JWG

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Y. MII EXPENDED PER YR, DESIGN (NOTE 1) 40% 60% •
Y. NH EXPENDED PER YR, CONST. (NOTE 1) 5% 20% 20% 20X 10% 10% 10% 5%

Y. NII EXPENDED PER YR, PKG (NOTE 1) 5% 5% 5% 5% 5% 5% 5% 5% 5%
Y. HII EXPENDED PER YR, STORAGE (NOTE 1) 2% 2% 2% 2% 2% 2% 2% 2% 2%

EOUIV
TOTAL

HAN`'YR --------------- --------- ---- ----- EDUIVALENT IdEN ------.- --.... .--.---- -----. .--.---- ------ ------- ------- ------- -..-.-
(NOTE 4)

DESIGN S ENGR (NOTE 2) 15 6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONSTRUCTION (NOTE 2)

NONRADIATION WORKER 70 4 14 14 14 7 7 7 4 0 0 0 0 0 0 0 0 0

SUPERVISORY 15 1 3 3 3 2 2 2 1 0 0 0 0 0 0 0 0 0

PACKAGING OPERATIONS (NOTE 3)

RAD 140 0 0 0 0 0 0 0 0 7 7 7 7 7 7 7 7 7

N011RAD 54 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3

DRY STORAGE (MOTE 3)

RAD 700 0 0 0 0 0 0 0 0 14 14 14 14 14 14 it, 14 14

NONRAD 190 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 1,

TOTAL 1,184 10 26 17 17 9 9 9 4 28 28 28 28 28 28 28 28 28

IIOTES:

1. SCHEDULE TAKEN FROM FIGURE 3-2. MANHWR DISTRIBUT ION ESTIMATED BY JACOBS
2. CONSTRUCTION HANYEARS FROM TABLE 4-2. JACOBS ASSUMES THAT 15Y. OF CONS TRUCTION MANIIWRS WILL BE DE SIGN AND TIIAT 15Y. WILL BE SUPERVISION AIID STAFF.
3. OPERATIONAL AND STORAGE/DI SPOSAL MAN YEARS FROM TABLE 4-5
4. GENERAL CALCULATION: (EOIVALENT TOTAL MAN YR) X(X EXPENDED PER YEAR)

CAPSULE DRY STORAGE MANHOURS



2030
TO

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2090
100'/.
100'/.

5% 5% 5% 5% 5% 5% 5% 5% 5% 5'L 5% 100'L
2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 60'/. 100'/.

........ ........ ...... ....... ....... ....... ....... ....... ....... ....... ....... ...... TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 7 7 7 7 7 7 0 140

3 3 3 3 3 3 3 3 3 3 3 0 54

14 14 14 14 14 14 14 14 14 14 14 420 700

4 4 4 4 4 4 4 4 4 4 4 114 190

28 28 28 28 28 28 28 28 28 28 28 534 1,184

CAPSULE DRY STORAGE MANHOURS
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CAPSULE OVERP_ SHIP MANIIOURS ( AKA NO IMMOBILIZATION OR CAPSULE TPA)
PERSONNEL ESTIh-c
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV 0 DRAFT OF THE CAPSULE ENGINEERING PACKAGE DATED FEBRUARY 1995
REV 0 Apr 6, 1995 JWG

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
X MII EXPENDED PER YR, DESIGN ( NOTE 1) ' 40% 60%
% MII EXPENDED PER YR, CONST. ( NOTE 1) 5% 20X 20Y. 20Y. 10% 10Y. 10Y. 5%

Y. 14I1 EXPENDED PER YR, PKG ( NOTE 1) 67. 6% 6% 6% 6% 5% 5% 57. 5% 5%
Y. MII EXPENDED PER YR, STORAGE ( NOTE 1) 11% 4X 4% 4% 47. 4% 4% 3% 3% 3%
Y. NII EXPENDED PER YR, SHIPPING ( NOTE i)

EOUIV
TOTAL

MAN''YR ---------------------------- ----- EOUIVALE NT MEN _..___._ ._.___ ...._.__ ___... .....-_. ______ _...... .__.___ ___..__ _______ ___...
(NOTE 4)

DESIGN & ENGR (NOTE 2) 15 6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONSTRUCTION ( NOTE 2)

NONRADIATION WORKER 70 4 14 14 14 7 7 7 4 0 0 0 0 0 0 0 0 0 0

SUPERVISORY 15 1 3 3 3 2 2 2 1 0 0 0 0 0 0 0 0 0 0

PACKAGING OPERATIONS ( NOTE 3)

RAD 140 0 0 0 0 0 0 0 0 a 8 8 8 0 7 7 7 7 7

NONRAD 54 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3

ORY STORAGE ( NOTE 3)

RAD 700 0 0 0 0 0 0 0 0 28 28 28 28 20 28 28 21 21 21

NONRAD 190 0 0 0 0 0 0 0 0 8 a a 8 8 0 0 6 6 6

SIIIPPING ( NOTE 5) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 1,184 10 26 17 17 9 9 9 4 47 47 47 47 47 45 45 36 36 36

NOTES:

1. SCIIEDULE TAKEN FROM FIGURE 3•2. MANIIOUR DISTRIBUTION ESTIMATED BY JACOBS
2. CONSTRUCTION MANYEARS FROM TABLE 4-2. JACOBS ASSUMES THAT 15% OF CONSTRUCTION MANHOURS WILL BE DE SIGN AND THAT 15% WILL BE SUPERVISION AND STAFF.
3. OPERATIONAL AND STORAGE/DISPOSAL MAN YEARS FROM TABLE 4-5
4. GENERAL CALCULATION: ( EOIVALENT TOTAL RAN YR) K(Y. EXPENDED PER YEAR)
5.
6. TIIERE ARE NO OtO MANIIOURS OR SCHEDULE BECAUSE TIIE WESF FACILITY WILL BE RETROFIT FOR TIIE OVERPACK OPERATION.

a

OVERPACK & SHIP MANHOURS
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2020 2021 2022 2023 2024 2025 , 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
100Y.
100Y.

57. 5% 5% 5% 5% 5% 5% 5% 57. 100%
3% 3% 3% 3% 3Y. 3% 3% 37. 3Z 3% 3% 3% 3'/. 3% 37. 3% 37. 3% 3% 3% 3% 1007.

16% 17Y. 17% 17% 177. 167. 1007.

........ ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ..... __ ______ _______ _______ ______ TOT A L

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 7 7 7 7 0 0 0 0 0 0 0 0 0 0 0 0 11.0

3 3 3 3 3 3 3 3 3 0 0 0 0 0 0 0 0 0 0 0 0 54

21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 700

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 190

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 36 36 36 36 36 36 36 36 27 1,104

OVERPACK &'SHIP MANHOURS
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ENGINEERING INFORMATION REQUEST 061

Supplemental Information

_Capsnl c Vi t rify with T2nk Wacte alternativP.

The staffing levels developed for the Capsules Overpack and Ship alternative should be used

for the Vitrify with Tank Waste alternative. The schedule for both alternatives is

approximately the same and so the annual staffing levels are assumed to be identical.

The engineering data package for the capsules does not provide staffing estimates for the

Vitrify with Tank Waste alternative and notes that the estimate would be insignificant as

compared to the Extensive Retrieval (Ex Situ Vitrification) alternative [formerly the TPA

alternative]. This is a true statement however, this approach does not provide a basis for

comparing the Capsules Vitrify with Tank Waste alternative with the other capsule

alternatives. The staffing levels for each of the capsule alternatives should be similar since

each alternatives (except No Action) involves capsule retrieval, inspection, placement into an

overpack or a transportation cask, transport, and handling.

August 9, 1995 EIR061.ADD



. Request Number 031

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:_ William Elzinga Date: 12/21/94

Phone Number: 314-567-4600 Fax Number: 314-567-5030

Request Information: _l) List of construction equipment used for each alternative and

measured noise levels (@ 50 feet (each piece of machinerv_)2) See attached sheet

Need Date: 01/15/95

40
Response: See attached

Data Source/Accuracy:

Construction equipment list from Min Pretreat and TPA data packages (appendix)

transportation table from Mike Harker .

c^-
Prepared By: Colin Henderson Date Sent/Faxed: ('^ I ./ 16 12 S"

Concurrence:
Marc NelsonDeupty Project Manager

Am
1w

enginleninfrq.031.
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To: 7olvt Horton

From: 'W'iIli,am Elzinga

Date: 12-21-94

Subject: Informatioa Request for TWRS IIS

7ohn, please find aGacihed a copy of the intbrmation request for the noise analysis for

she above refezencecl projer.t. Give me a caLl if you have any questions.

Pvst-iC` f?xN0t8
7671

?f^

i

(Y °_



JAN 25 '95 1S!59 FROM ESE TO 150973'o75t4 I, Y4ia^,utV..a.^!Go

TWRS EIS

NOISE AI3AI.YNiS )NFORMATION REQUFST

Noise emisxion data aze requested for the foltowing cystems as they apply to each of the

altcrnarivcs being corLSidered:

• Retrieval and Tiansfer Systems

• Operation of Evaporator, Chiller and Exhauster Units,

• Operation of Vitrification Plant

• Operation of Separator

• Capsule RetrievaU.Fackaging Station Operation

• Anticipated Truck Volume for Off-sita Tixasport



ENGINEERING DATA REQUEST 31

REQUESTED BY: WILLIAM ELZINGA/ESE

SUBJECT: NOISE

For No Pretreatment Alternative the construction equipment schedule is as follows:

No Pretreatment Alternative
Five-Year Construction Schedule
Construction Equipment List

YEAR ONE OF CONSTRUCTION
The following equipment will be used during the first year of construction:

1. 3/4 ton pickup: 1 unit, total usage: 64,800 mi.
2. D8 dozer: 335 hp, 4 units, total usage: 3,770 hours.

3 Cat 966 loader: 200 hp, 1 unit, total use 120 hours.
4. Ten-cy dump truck: 250 hp, 8 units, total use 960 hours.
5. Cat D9 dozer: 460 hp, 2 units, usage: 2,800 hours.
6. Cat 637E scraper: 460 hp, 6 units, usage: 7,780 hours.

7. Scraper twin engine: 250 hp, 6 units, usage: 7,780 hours.

8. Towed vibratory roller:50 hp, 1 unit, usage: 1,400 hours.
9. Cat 14G motor grader:200 hp, 2 units, usage: 4,370 hours.
10. Cat 235B backhoe: 215 hp, I unit, usage: 80 hours.
11. Cat 623E elevating scraper:330 hp, 4 units, usage: 6,270 hours.

12. Cat 815B compactor: 210 hp, 1 unit, usage: 1,570 hours.
13. 5,000 gallon water tanker:300 hp, 1 unit, usage: 1,570 hours.

14. Mechanics truck: 250 hp, 1 unit, usage: 1,650 hours.

15. Fuel/lube truck: 250 hp, 1 unit, usage: 2,480 hours.

YEAR TWO-FOUR OF CONSTRUCTION
The following equipment and usage will take place in years two-four of the construction period:

1. D8 dozer: 335 hp, 1 unit, usage: 920 hours.

2. 966 Front-end loader : 200 hp, 4 units, usage: 8,160 hours.

3. Ten-cy dump truck: 250 hp, 10 units, usage: 12,730 hours.

4. Cat 623E scraper: 330 hp, 4 units, usage: 610 hours.

5. Cat 14G motor grader:200 hp, 1 unit, usage: 150 hours.

6. 3/4 ton pickup: 250 hp, I unit, usage: 3,000 miles.
7. Cat D6 dozer: 165 hp, 1 unit, usage:1,810 hours.

ENGDATA.031



8. Eight-cy concrete mixer trucks:250 hp, 4 units,'usage: 16,800 hours.

Five-year duration. The following will be used throughout the five-year construction period:

1. Utility dozer: 65 hp, 5 units, total usage: 16,000 hours.
2. Utility loader/backhoe:65 hp, 6 units, usage: 19,000 hours total.
3. Backhoe: 65 hp, 4 units, usage: 10,000 hours.
4. Backhoe: 120 hp, 4 units, 3,000 hours total use.

5. Loader: 120 hp, 4 units, 10,000 hours total use.
6. Loader: 200 hp, 2 units, 3,000 hours.
7. Crane: 15 ton, 10 units, 64,000 hours.

8. Crane: 25 ton, 10 units, 48,000 hours.
9. Crane: 50 ton, 5 units, 16,000 hours.
10. Crane: 100 ton, 2 units, 6,000 hours.

11. Forklift: 2 ton, 10 units, 36,000 hours.
12. Forklift: 4 ton, 6 units, 29,000 hours.
13. Forklift: 6 ton, 4 units, 16,000 hours.
14. Forklift: 10 ton, 4 units, 13,000 hours.
15. Forklift: 15 ton, 4 units, 10,000 hours.
16. Motor grader: 125 hp, 4 units, 22,000 hours.
17. Pumps: 1", 2 hp, gas, 40 units,.128,000 hours.
18. Pumps: 2", 5 hp, gas, 20 units, 64,000 hours.
19. Pumps: 6", 10 hp, gas, 10 units, 16,000 hours.
20. Air comp: 100 cfrn, 50 hp, gas, 20 units, 112,000 hours.

21. Air comp: 250 cfm, 90 hp, diesel, 20 units, 80,000 hours.
22. Air comp: 600 cfin, diesel, 10 units.
23. Welder: 90 hp, 60 units, 336,000 hours, gas power.
24. Welder: 200 hp, gas, 80 units, 320,000 hours.
25. Generators: 0.5 kW, gas, 20 units, 96,000 hours

5 kW, 10 hp, gas, 20 units, 64,000 hours
10 kW, 20 hp, Gas, 15 units, 36,000 hours
100 kW, 75 hp, diesel, 10 units, 16,000 hours

250 kW, 150 hp, diesel, 10 units, 16,000 hours.
26. Light plant: 10 kW, 20 hp, gas, 50 units, 280,000 hours.

27. Compactors: 5 hp, gas, 60 units, 192,000 hours

40 hp, gas, 20 units, 64,000 hours.
28. Trucks: 1/2 ton P.U., 50 units, 1,600,000 miles.

3/4 ton P.U., 25 units, 800,000 miles.
3 ton flat bed, 20 units, 800,000 miles.

5 ton flat bed, 10 units, 320,000 miles.
40 foot float and tractor, 10 units, 320,000 miles.

Low boy with tractor, 2 units, 15,000 miles.

Shuttle bus, 10 units, 480,000 miles.
Van, 10 units, 720,000 miles.
Fuel truck, 5 units, 400,000 miles.

ENGDATA.031



Mechanics truck, 5 units; 400,000 miles.

Water truck, 2 units, 80,000 miles.

For equipment usage see attached breakdown which gives by year a list of equipment size,

number of units available (this will be peak usage), and operating units (this is the average usage

for the year).

For TPA Alternative, the equipment list during construction is the same.

The TPA case used a factor of 1.4 to estimate the emissions during construction from the

minimal pretreatment construction equipment list. Therefore the TPA case will use a

combination of increased equipment numbers and utilization to get the 40%. For TPA multiply

the numbers of available numbers and available numbers by 1.4 to get TPA usage.

The above lists do not account for construction equipment required for waste retrieval and

transfer. The same general type of equipment should be used. The number of units/year for

construction equipment for retrieval and transfer is shown on table 6-24 attached.

Noise emissions for all operations within the processing facilities will be very minimal just

outside the facilities due to the amount of radiation shielding required.

ENGDA7A.031



CONST4E0

CONST EOUIP • DIESEL UNLESS OTHERWISE NOTED

YR 1 YR 2 YR 3 YR 4 YR 5

AVAIL OPR AVAIL OPR AVAIL OPR AVAIL OPR AVAIL CPR

UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS

1 DOZER, CAT D9 460 HP 2 1.30
3 DOZER, CAT 08 335 HP 4 1.75 1 .40 1 .40

3 DOZER, CAT D6 165 HP 1 .28 1 .28 1 .28

5 DOZER, UTILITY 65 HP 5 1.48 5 1.48 5 1.48 5 1.48 5 1..48

3 LOADER, CAT 966 200 HP 3 .34 6 1.54 6 1.54 6 1.54 2 .28

5 LOADER, 2CY 120 HP 4 .93 4 .93 4 .93 4 .93 4 .93

1 BACKHOE, CAT 235B 215 HP 1 .50

5 BACKHOE, 4CY 120 HP 4 .28 4 .28 4 .28 4 .28 4 .28

5 LOADER/BACKHOE, UTILITY 65 HP 6 1.76 6 1.76 6 1.76 6 1.76 6 1.76

5 BACKHOE, UTILITY 65 HP 4 .93 4 .93 4 .93 4 .93 4 .93

1 SCRAPER, CAT 637E 460 HP 6 3.60

3 ELEVATING SCRAPER, CAT 623E 330 HP 4 2.90 2 .60

1 SCRAPER, TWIN ENGINE 250 HP 6 3.60

1 TOWED VIBTATING ROLLER, GAS 50 HP 1 .65

3 MOTOR GRADER, CAT 14G 200 HP 2 2.02 1 .60

5 MOTOR GRADER 125 HP 4 2.04 4 2.04 4 2.04 4 2.04 4 2.04

1 COMPACTOR, CAT 815B 210 HP 1 .73
5 COMPACTOR, GAS 40 HP 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 COMPACTOR, WALKING, GAS 5 HP 60 17.78 60 17.78 60 17.78 60 17.78 60 17.78

3 DUMP TRUCK, 10 YD 250 HP 8 6.50 10 8.96 10 8.96 5 1.96

3 CONCRETE MIX TRUCKS 250 HP 4 2.59 4 2.59 4 2.59

5 CRANE 100 TO 2 .56 2 .56 2 .56

5 CRANE 50 10 5 1.48 5 1.48 5 1.48 5 1.48 5 1.48

5 CRANE 25 TO 10 4.44 10 4.44 10 4.44 10 4.44 10 4.44

5 CRANE 15 TO 10 5.93 10 5.93 10 5.93 10 5.93 10 5.93

5 FORKLIFT 15 TO 4 .93 4 .93 4 .93 4 .93 4 .93

5 FORKLIFT 10 TO 4 1.20 4 1.20 4 1.20 4 1.20 4 1.20

5 FORKLIFT 6 TO 4 1.48 4 1.48 4 1.48 4 1.48 4 1.48

5 FORKLIFT 4 TO 6 2.69 6 2.69 6 2.69 6 2.69 6 2.69

5 FORKLIFT 2 To 10 3.33 10 3.33 10 3.33 10 3.33 10 3.33

5 PUMPS, 6", ELECT 10 HP 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

S PUMPS, 2-', ELECT 5 HP 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 PUMPS, 1", ELECT 2 HP 40 11.85 40 11.85 40 11.85 40 11.85 40 11.85

5 AIR COMPRESSOR 600 CF 10 2.22 10 2.22 10 2.22 10 2.22 10 2.22

5 AIR COMPRESSOR 250 CF 20 7.41 20 7.41 20 7.41 20 7.41 20 7.41

5 AIR COMPRESSOR, GAS 100 CF 20 10.37 20 10.37 20 10.37 20 10.37 20 10.37

5 WELDER, GASOLINE 200 HP 80 29.63 80 29.63 80 29.63 80 29.63 80 29.63

5 WELDER, GASOLINE 90 HP 60 31.11 60 31.11 60 31.11 60 31.11 60 31.11

5 GENERATORS 250 KU 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

5 LENERATORS 100 KU 10 1.48 10 1.48 10 1.48 10 1.48 10 1.48

5 GENERATORS, GAS 10 KU 15 3.33 15 3.33 15 3.33 15 3.33 15 3.33

5 GENERATORS, GAS 5 KW 20 5.93 20 5.93 20 5.93 20 5.93 20 5.93

5 GENERATORS, GAS .50 K4 20 8.89 20 8.89 20 8.89 20 8.89 20 8.89

5 LIGHT PLANT, GAS 10 KW 50 25.93 50 25.93 50 25.93 50 25.93 50 25.93

5 LOU BOY WITH TRACTOR 400 HP 2 1.39 2 1.39 2 1.39 2 1.39 2 1.39

5 401 FLOAT AND TRACTOR 350 HP 10 29.63 10 29.63 10 29.63 10 29.63 10 29.63

5 MECHANICS TRUCK 250 HP 6 37.82 5 37.04 5 37.04 5 37.04 5 37.04

5 FUEL/LUB TRUCK 250 HP 5 37.04 5 37.04 5 37.04 5 37.04 5 37.04

MILES MILES MILES MILES MILES

5 PICKUP, 3/4 TON, GAS 250 HP 26 30,000 25 30,000 25 30,000 25 30,000 25 30,000

5 PICKUP, 1/2 TON, GAS 200 HP 50 30,000 50 30,000 50 30,000 50 30,000 50 30,000

5 FLATBED, 5 TDN,GAS 350 HP 10 30,000 10 30,000 10 30,000 10 30,000 10 30,000

5 FLATBED, 3 TON, GAS 300 HP 20 40,000 20 40,000 20 4D,000 20 40,000 20 40,000

5 WATER TANKER, 5000 GAL 300 HP 3 40,000 2 40,000 2 40,000 2 40,000 2 40,000

5 SHUTTLE BUS, GAS 250 HP 10 48,000 10 48,000 10 48,000 10 48,000 10 48,000

5 VAN, GAS 200 HP 10 72,000 10 72,000 10 72,000 10 72,000 10 72,000



Table 6-24. Comparison of Alternatives by Construction Equipment Schedule for Retrieval

. and Transfer: (unils/ycar).

rn

N

,..,.,.._.....^. _ .... «
^?ar....nx .b.<v.. .itk:.. <:.. . n ;.. . ^sa. . . .,x ....

Diescl construction

cquipmcnt -

... .... . : .. ... .M.
40l

...... . .. .

0 12(t) 12t11 12t

Hcavy-duty diesel 0 0 0 0 0
equipment

Light-duty gasoline m10 0 40^1 40n1 400)

vchicles

Small gasoline engines tn12 0 36t3I 36n1 36n1

Notes:
'Two diesel-powered cranes are assumed in 200E and 200W areas (4 total) for installation of mixer pumps and miscellaneous

service for DST retrieval construction. In addition, an equal number of diesel-powered cranes are assumed needed in 2005 and

20oW for installation of SST retrieval systems. For construction of SST transfer lines, two diesel-powered back hocs are

assumed required for trenching in 20013 and 200W areas (4 total).

.'One light-duty gasoline vehicle is assumed required for each 20 construction persons. An average of 200 construction persons

are assumed for DST retrieval construction based on an estimated $940 million capital cost (see Table 6-17), 18-year

construction period'(see Table 6-23), 7350 construction manhours per SI million total estimated cost (see Appendix B, Backup

to Table 6-7), and I836 manhours per full-time equivalent. An average of 600 construction persons are assumed required for

SST and MUST retrieval and transfer construction based on $1,250 -$940 =$2,310 million capital cost (see Appendix D,

Backup to Table 6-7), 7350 construction manhours per $1 Million total estimated cost (see Appendix D, Backup to

Table 6-7 Construction Personnel Manhours), and 1836 manhours per full-time equivalent.

n

0
^
J

.'d

<

'Small gasoline engines are estimated to be required at a ratio of 3 for each diesel-powered construetion equipment unit.



Table XXXX Comoarison of Ant'icipated Transportation (k.m) Between Alternatives

Transportation Activity Alternative

TPA No Pretreatment

Onsite Offsite Onsite Offsite

Construction 3.0E+5 km 4.5E+6 km 2.OE+5 km 3.8E+6 km

truck truck truck truck

30,400 trips 27,000 trips 20,200 trips 18,000 trips

(3.5 yr) (3.5 yr) (3.5 yr) (3.5 yr)

Waste Transport 3.4E+4 km 7.3E+5 km 3.4E+4 km 9.6E+6 km

truck rail truck rail

1,060 trips 171 trips 1,060 trips 2,249 trips

(14 yr) (14 yr) (14 yr) (44 yr)

Process ChemicalMaterial 2.6E+5 km 1.62E+8 km - 1.6E+8 km

Shipments truck truck truck 2Of 103
2E+6a321,000 trips 208,428 trips •

(14 yr) (14 yr) rail [fd D27-

or (l4 yr)

334E+6km
rail
4,169 trips
(14 yr)

TPs

^1Pf



ENGINEERING DATA REQUEST 31

REQUESTED BY

SUBJECT: NOISE

WILLIAM ELZINGA/ASI

For No Pretreatment Alternative the construction equipment schedule is as follows:

No Pretreatment Alternative
Five-Year Construction Schedule
Construction Equipment List

1. Utility dozer: 65 hp, 5 units, total usage: 16,000 hours.

2. Utility loader/backhoe:65 hp, 6 units, usage: 19,000 hours total.

3. Backhoe: 65 hp, 4 units, usage: 10,000 hours.

4. Backhoe: 120 hp, 4 units, 3,000 hours total use.

5. Loader: 120 hp, 4 units, 10,000 hours total use.

6. Loader: 200 hp, 2 units, 3,000 hours.
7. Crane: 15 ton, 10 units, 64,000 hours.

8. Crane: 25 ton, 10 units, 48,000 hours.
9. Crane: 50 ton, 5 units, 16,000 hours.

10. Crane: 100 ton, 2 units, 6,000 hours.

11. Forklift: 2 ton, 10 units, 36,000 hours.
12. Forklift: 4 ton, 6 units, 29,000 hours.
13. Forklift: 6 ton, 4 units, 16,000 hours.

14. Forklift: 10 ton, 4 units, 13,000 hours.
15. Forklift: 15 ton, 4 units, 10,000 hours.
16. Motor grader: 125 hp, 4 units, 22,000 hours.

17. Pumps: 1", 2 hp, gas, 40 units, 128,000 hours.
18. Pumps: 2", 5 hp, gas, 20 units, 64,000 hours.
19. Pumps: 6", 10 hp, gas, 10 units, 16,000 hours.

20. Air comp: 100 cfin, 50 hp, gas, 20 units, 112,000 hours.

21. Air comp: 250 cfm, 90 hp, diesel, 20 units, 80,000 hours.

22. Air comp: 600 cfrn, diesel, 10 units.

23. Welder: 90 hp, 60 units, 336,000 hours, gas power.
24. Welder: 200 hp, gas, 80 units, 320,000 hours.

25. Generators: 0.5 kW, gas, 20 units, 96,000 hours

5 kW, 10 hp, gas, 20 units, 64,000 hours
10 kW, 20 hp, Gas, 15 units, 36,000 hours

100 kW, 75 hp, diesel, 10 units, 16,000 hours
250 kW, 150 hp, diesel, 10 units, 16,000 hours.



26. Light plant: 10 kW, 20 hp, gas, 50 units, 280,000 hours.

27. Compactors: 5 hp, gas, 60 units, 192,000 hours

40 hp, gas, 20 units, 64,000 hours.

28. Trucks: 1/2 ton P.U., 50 units
3/4 ton P.U., 25 units

3 ton flat bed, 20 units

5 ton flat bed, 10 units

40 foot float and tractor, 10 units

Low boy with tractor, 2 units

Shuttle bus, 10 units

Van, 10 units

Fuel truck, 5 units
Mechanics truck, 5 units
Water truck, 2 units.

For TPA Alternative, the equipment list during construction is the same but usage is a little more.

Five-Year Duration of Construction

1. Utility dozer: 65 hp, 5 units, 16,000 hours.
2. Utility loaderlbackhoe:65 hp, 6 units, 19,000 hours.

3. Backhoe: lcy, 65 hp, 4 units, 10,000 hours.

4. Backhoe: 2 cy, 120 hp, 2 units, 1,000 hours.

5. Loader: 2 cy, 120 hp, 4 units, 10,000 hours.
6. Loader: 4 cy, 200 hp, 2 units, 3,000 hours.

7. Crane: 15 ton, 150 hp, 10 units, 64,000 hours.

8. Crane: 25 ton, 185 hp, 10 units, 48,000 hours.

9. Crane: 50 ton, 200 hp, 5 units, 16,000 hours.

10. Crane: 100 ton, 300 hp, 2 units, 6,000 hours.

11. Forklift: 2 ton, 60 hp, 10 units, 56,000 hours.

12. Forklift: 4 ton, 70 hp, 6 units, 29,000 hours.

13. Forklift: 6 ton, 100 hp, 4 units, 16,000 hours.

14. Forklift: 10 ton, 130 hp, 4 units, 18,000 hours.

15. Forklift: 15 ton, 150 hp, 4 units, 10,000 hours.

16. Motor grader: 125 hp, 4 units, 22,000 hours.

17. Pumps: 1", 2 hp, 40 units, 128,000 hours.

18. Pumps: 2", 5 hp, 20 units, 64,000 hours.

19. Pumps: 6", 10 hp, 10 units, 16,000 hours.

20. Air comp: 100 cfm, 50 hp, 20 units, 112,000 hours.

21. Air comp: 250 cfm, 90 hp, 20 units, 80,000 hours.

22. Air comp: 600 c$n, 180 hp, 10 units, 24,000 hours.

23. Welders: 200 amp, 100 hp, 60 units, 336,000 hours.



24. Welders: 400 amp, 200 hp, 20 units, 320,000 hours.

25. Generators: 0.5kW, 5 hp, 20 units, 96,000 hours.

26. Generators: SkW, 10 hp, 20 units, 64,000 hours.

27. Generators: 10kW, 20 hp, 15 units, 36,000 hours.

28. Generators: 100 kW, 75 hp, 10 units, 16,000 hours.

29. Generators: 250 kW, 150 hp, 10 units, 16,000 hours.

30. Light plants: 10 kW, 20 hp, 50 units, 280,000 hours.

31. Compactors: walk, 5 hp, 60 units, 192,000 hours.

32. Compactors: ride, 40 hp, 20 units, 64,000 hours.

3=. 1/2 ton pick up: 200 hp, 50 units, 1,600,000 mi.

34. 3/4 ton pick up: 250 hp, 25 units, 800,000 mi.

35. 3 ton flat bed: 300 hp, 20 units, 800,000 mi.

36. 5 ton flat bed: 350 hp, 10 units, 320,000 mi.

37. 40 float and tractor: 350 hp, 10 units, 320,000 mi.

38. Low boy with tractor: 400 hp, 2 units, 15,000 mi.

39. Shuttle bus: 250 hp, 10 units, 480,000 mi.

40. Van: 200 hp, 10 units, 720,000 mi.

41. Fuel/service truck: 250 hp, 5 units, 400,000 mi.

42. Mechanic's truck: 250 hp, 5 units, 400,000 mi.

43. Water trucks: 300 hp, 2 unit, 80,000 mi.

This does not account for construction equipment required for waste retrieval and transfer. The

same type of equipment should be used. The number of units/year for construction equipment

for retrieval and transfer is shown on table 6-24 attached.

Noise emissions for all operations within the processing facilities will be very minimal just

outside the facilities due to the amount of radiation slielding required.



TahlP XXXX Comnarison of Ant'icipated Transportation (km) Between Alternatives

Transportation Activity Alternative

TPA No Pretreatment

Onsite Offsite Onsite Offsite

Construction 3.0E+5 km 4.5E+6 km 2.OE+5 km 3.8E+6 km

truck truck truck truck

30,400 trips 27,000 trips 20,200 trips 18,000 trips

(3.5 yr) (3.5 yr) (3.5 yr) (3.5 yr)

Waste Transport 3.4E+4 km 7.3E+5 km 3.4E+4 km 9.6E+6 km

truck rail truck rail

1,060 trips 171 trips 1,060 trips 2,249 trips

(14 yr) (14 yr) (14 yr) (44 yr)

Process Chemical/Material 2.6E+5 km 1.62E+8 km - 1.6E+8 km

Shipments truck truck truck 2p1. lo3

2 1,000 trips 208,428 trips 3.2E+6 km

(14 yr) (14 yr) rail 4 p2'1-

or (14 yr)
3.34E+6 km
rail
4,169 trips
(14 yr)

,-4^;

lFit'f
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Jacobs Engineering Group Inc.

3250 West Clearwater

Kennewick, Washington 99336

Telehone: (509) 736-0616
Fa.x: (509) 736-6801

FAX TRANSMISSION COVER SHEET

Date: Ol ) 31 /Ci S

Faz: 3)LI s03O

Subject: r^tTnQe;N%C`-k\oC^\ ' ' 'o-C'i^.-} C33 \

Sender:C&tn 4^nc^^n

YOU SHOULD RECEIVE -^PAGE(S), INCLUDING THIS COVER SHEET. IF

YOUDO NOT RECEIVB ALL THE PAGES, PLEASE CALL.



MEMORANDUM

TO: William Elzinga February 15,1995
95-DM-005

FROM: Dave Murray

4117
SUBJECT: ENGINEERING INFORMATION REQUEST

In response to your inquiry we are enclosing the completed Engineering Information Request

Number 031. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineerin; Information Request Number 031

DM:CCM:ns

DMI9SMEMO.00512.316.1.1



Request Number 032

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan YounQ

Phone Number: 946-7112

Date: 1/23/95

Fax Number:

Request Information: Poct rPTnediation source inventoty - see attached memo

Need Date: 2/17/94

Data Source/Accuracy:

Prepared By: Date Sent/Faxed:

Concurrence:
Marc Nelson - Deputy Project Manager

enginleninfrq.032



Request Number 033

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Phil Ro;ers/ESE

Phone Number: _(303) 790-0770

Date: 01 /31 /95

Voice: (303) 790-0770

Fax Number: (303) 790-4411

Request Information: Volume of materials shown on the attached table and area of land

corresponding to disturbances at the tank farms LLW burial site and treatment facilities.

Need Date: 02/15/95

Response: See °**°^hed memo - Goodwin to Murray dated 02/23/95.

Data Source/Accuracy:

Prepared By: TGoodwin Date Sent/Faxed: 02127/95

Concurrence: '^^%^
Marc Nelson - teputy Project Manager

enginleninfrq.033



MEMORANDUM

TO: Dave Murra February 23, 1995
^I 95-JG-001

FROM: Jim Goodv`win ^J'

SUBJECT: DATA REQUEST NO. 033; DISTURBED AREAS AND FILL VOLUMES

FOR HANFORD CAPS.

The request is phrased in terms of blanks to be filled in on two data sheets, 5-XX and 5-2X.

The need for in situ data is noted and will be supplied to ESE when available from WHC.

The cap for the TPA LLW permanent disposal is an engineered soil structure that has 9 layers.

These layers are listed below in order from the top to the bottom layer. The information was

provided by Patricia Scanlon at 373-6869.

Layer Cubic Meters

Upper Silt 75,000

Lower Silt (15% gravel) 73,000

Sand Filter 12,000

Gravel Filter 23,000

Basalt (Rip-Rap) 163,000

Drain Gravel 27,000

Asphalt 13,000

Base Course 9,000

Fill 110,000

Total 505,000

We assume that the asphalt layer will be mixed onsite in a mobile batch plant. To make the

asphalt layer, bituminous material will be brought to the Site, but 13,000 cubic meters of local

sand will be consumed.

We also assume that all of the permanent disposal sites on the Hanford Site will be capped by

a Hanford Cap.

JGI95MEMO.001112.3



Table 5-2X

Jacobs has noted the need for data on the No Action, In Situ, and Extensive Pretreatment
alternatives. This will be supplied to ESE when available from WHC.

While not part of the current scope, the tank farms will eventually be remediated and can be
considered a temporary disturbance. The total tank farm area data is the same for the No
Pretreatment and TPA alternatives (as well as the Extensive Pretreatment alternative). As

determined by Patricia Scanlon, the total combined tank farm area is 43.08 acres or 174,000

square meters.

The treatment facility areas come in two categories. The overall processing site can be

considered to be temporarily disturbed, but the waste treatment buildings will be considered a

long term disturbance. D&D for these buildings is a part of the TWRS scope, but the method

has not been specified yet by WHC. We are assuming at this point that only the buildings will

be decontaminated, entombed, and covered by a Hanford Cap.

Jacobs has scaled the following areas from the drawings in the Rev. A, Draft issues of the

TPA and the No Pretreatment reports.

TPA No Pretreatment

Overall Site (Temporary)
Treatment Facilities (Permanent)

LLW
HLW
WSF

LLW disposal (Permanent)

cc:

JG:cm

Project File

159 acres 189 acres

2 acres NA

3 acres 2 acres
2 acres 1 acre

27 acres NA

JGI95MEMO.007112.3



TABLE 5-XX

GEOLOGIC MATERIAL REQUIRED FOR ALL
ALTERNATIVES FROM AVAILABLE ONSITE SOURCES

).i {$ 5i.29S" ^ ^3c tt

y^^ F^^^SI^U s ^`s
Y Y `£' o ^^tS'S y

NO PRE TREATMENTt
> qC. ?R^t X E. ^w ^

h Fr TPA 'x^ ^r`.§

...............
Preferr^`1^y •F ^ ^^ ^?nu... \ .,, u i

• Gravel fill option NA' • Tanks NA'
_ cubic meters
gravel for tank fill
_ cubic meters
gravel for cap

cubic meters
sand for cap
_ cubic meters
riprap for cap

• Grout option' • LLW Disposal
- cubic meters - cubic meters
gravel for cap. gravelfor cap
_ cubic meters - cubic meters
sand for cap sand for cap
- cubic meters _ cubic meters
riprap for cap riprap for cap

• VitriBcation option'
cubic meters

gravel for cap
cubic meters

sand for cap
cubic meters

riprap for cap

Assume geologic resources needed for grout mix are imported from offsile.
Assume geologic resources needed for frit makeup are imported from offsite.
Final disposition of the tanks under these options has not been determined and is a closure issue, not part of this evaluation.



TABLE 5-2X
pER,"fANEN?^

ESTIMATED AREAS OF TEMPORARY AND -1,9^JGTE&M SOIL DISRUPTION
FOR ALL ALTERNATIVES

, s . ^v^ NO AGTION . ' ^'S xi5 sn9
. S Y '`ox- ,w-n

a^ ^^ SIT^s
^ xsc s a r ,r - $e

NO RRE TREAT MENT
x

m x` x L a >wa ^^ . TPA y
w

^ :
WG

. :.,.

EXTENSz $ ^^
"^ ^l ''

^^^ ^^qak< s s>a^^ :
>F ^^°^ `^^ w'o

y
^^ " "s ^ ^< "

s^ n: < siY^ ^?(Preferred)^ a ^
x

TREA'14oPRG^ ..t: ^s^. ;^ ^ .'. . at.^ . ,.^^3^^^ •r^. : -::,....; , ^EMy ,

• Gravel fill option " T^ J • Tanks

acres' _ acres _ acres _ acres at

(temporary) for cap (temporary) (temporary) (tempor

ion

r^^t /" ^2a7^a `F !, r/eo7•

• Grout option FQU • LLW Disposnl C;^

_ acrns /rs _ acres

(temporary) ( ^^ 0-1 rN ^
for cap ace
lea rrn

p ^^B ^
er,*-r c

^° ,- P• Vitrification option t
_ acres

(temporary)' acn^st
• o r-r'`

res

try)

rPs

Assume each of the current single-shell tanks will be replaced with double-shell tanks. The disturbed areas are for both the epsting single-shell tanks

and the replacement double-shell tanks.



Request tiumberDLLL

Jacobs Engineering Group
Engineering Information Request - TWRS ETS

Requested By: 4ea,-J Date: 7/ Z gf--

Phone Number: ! J6,?)' 0:^:?<Y

Request

Fax Number:

Data Source/Accuracy:.

Prepared

z
1

i irV/"

/'Date Sent/Faxed: 'Iz7-T/^rr

, Concunence: -«^
TMarc NelosnDeputy Project Mana,ger

Need Date: g .^



ENGINEERING DATA REQUEST 34

REQUESTED BY: PHIL ROGERS

SUBJECT: TANK DIAMETERS

The following table provides the tank inner diameter listed by tank group.

Attached are sketches of the different tank types.

TANK GROUP ,
r:;:b-r`,:..>.-^- '>` •

?CAPP.CITY;-:

3(KGAL^., .

.: . . ..
3^NMBER OF
TANKS

.

-
INSIDE DIAMETER

. _ .

1 WSS 530 12 75

758 24 75

55 4 20

2WSS 530 12 75

55 4 20

758 12 75

1,000 15 75

1ESS 758 12 75

55 4 20

530 24 75

2ESS 530 12 75

55 4 20

4ESS 1,000 10 75

3WDS 1,160 3 75

3EDS 1,160 7 75

1,000 4 75

5EDS 1,160 14 75



WHGSD-WM-TI-648 REV 0

Figure 4-2. Typical Single-Shell Tank ( 100 Series) Configuration (241-B,.-BX, -C, -T, and -U).

Uquid
Uquid Observation
Level Well ^
Sensor\

Temperature
Thermocouple
Assembly ^

Leak Detection

Steel Liner

^

.^

Concrete Shell

ti
^

LATA-TCR-9491, Rev. 0

Camera

Solids Observation Exhauster

Level• P ort (for selccccd tanks)
Breather

Detector
l

Filter
yI

273 m

(7 fi)I

- ^ outlet
Concrete Dome

2,010 kL

(530 kgal) 4.83 m

(16 tc)

22.9 m

(75 tt)

4-8

11.3 m

(37 h)



WHGSaWA.1-TI-648 REV 0

Figure 4-3. Typical Single-Shell Tank (200 Series) Configuration (241-B, -C, -T,-U).
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LATA-TCR-9491, Rev. 0 4-9



WHC-SD-VtM-Tl-&48 REV 0

Figure 4-4. Typical Single-Shell Tank Configuration (241-BY, -S, -TX, and -TY).
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^
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^
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229m
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2,870 kL • • I
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WHC-SD-WM-T1-648 REV 0

Figure 4-5. Typical Single-Shell Tank Configuration (241-A, -AX, -SX).
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WHC-SD-YM4-TI-648 REV 0

Figure 4-6. Typical Double-Shell Tank Configuration.
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Request Number 035

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Arrie Bachrach

Phone Number: N/A

Date: 2/7/95

Fax Number:.

Request Information: r^im°n°i^n° of facilities associatPd with TPA and Minimum

Pretreatment Alternatives . Need horizontal dimensions (approx )approximate heioht (and

number and height of stacksl for each facility. Also brief descrintion (same kind of data) for

transfer/sampliil° annexes in 200W (assume they are small but need data). This data needed

for visual resources impacts.

Need Date: 2/14/95

Response: See attached,

Data Source/Accuracy: Source preliminarv data packages and verbal info from WHC (stack

number and heights)

Prepared By: Cnlin Tdenderson Date Sent/Faxed: CQ1 1-1 1 dT

Concurrence: 1!5
Marc Nelson - Deputy Project Manager

enginleninfrq.035



M
Facilities:

HLW Vitrification Plant - 511' x 175' x 100' (above grade)
(53 m x 156 m x 30.48 m above grade)

Two stacks each one 180' high (54.8 m).

LLW Pretreatment Vitrification Plant - 323' x 248' x 63' height (above grade)

(98.5 m x 75.6 m x 19.2 m above grade)

Two stacks each 180' high (54.8 m).

Waste stagins/Sampling, facility (should be below grade).

Bulk handlin2 and cold chemical make up buildinQ - 8361 m2 (89964 sq ft) floor space, single
story, chemical storage and make up.

Substation - 119m x 149m (390 ft x 489 ft) will bring in the overhead high voltage lines.

Mechanical utilities building - 1 story, 8281 m2 (89103 sq ft), houses utilities such as air,
chilled water, steam.

Operations control building - Central control rooms, 2090 mZ (22488 sq ft) floor space.

Re¢ulated entrance building - 6503 mZ (69972 sq ft) space, single point of entry for

maintenance and operations personnel.

Operation support buildin¢ (Administrative building) - 5574 m2 (59976 sq ft) floor space, 40%
office, 60% misc.

Pabrication shop - 1 story, 46 m x 91 m (4186 m2 floor space), (151 ft x 298 ft, 45000 sq ft).

Mockupshon - 1 story, 46 m x 91 m (4186 mz floor space), (151 ft x 298 ft, 45000 sq ft).

Shipping/Receiving building - No size given.

Three-warehouses - 1 story at 41 m x 91 m (3731 m2) for each warehouse, (134 ft x 298 ft,
39932 sq ft).

Two-case storage pads - 145 m x 213 m each (476 ft x 699 ft).

46 LLW vaults - Will be built below grade.

Fire water - Pump houses and tanks - small.

Cooling tower - 61 m x 61 m(200 ft x 200 ft).

Switch gear/Generator building - 1 story, 8281 m2 floor space (89100 sq ft).

enginleninfrq.035



WASTE RETRIEVAL AND TRANSFER
Facilities:

Waste retrieval annex - 30.8 in x 24 in x 10 in above grade

(101' x 79' x 33' above grade)

(4 annexes total, 2 in 200E, 2 in 200W supports tank sluicing).

The retrieval annexes will be located close to the tanks farms and will support sluicing

operations.

Waste staging and sampling facility - 72 in x 35.7 m x 12.2 m above grade (1 in 200W)

(237' x 117' x 40' above grade)

The waste storage and sampling facility will collet wastes form the sluicing operations and will

transfer wastes in batches to the cross site transfer line for transfer to the vitrification facility.

engfnleninfrq.035



MINIMUM PRETREATMENr

Vitrification buildina - 92 m x 67.7 m x 17.07 m(max. above grade height on Vit Building).

(302ftx222ft x56ft).

Two stacks - 180 feet high (54.8 m).

Anal rtical facility and manipulator building (adjacent to Vit Building).

102 m x 66 m x 26.2 m(height above ground).
(335 ft x 216 ft x 86 ft above ground height).

Canister storage reQulated entrance (adjacent to Vitrification Building).
23.6 m x 23.6 in x 6.1 m (height above ground), (77 ft x 77 ft x 20 ft above ground).

Canister and cask handling facility - 78.03 m x 61 m x 28.04 m (max. height above ground).

(256 ft x 200 ft x 92 ft heigh above ground).

There is no text description of the support facilities function and size in the minim al

pretreatment data package. Based on the site plan and best estimate the following facilities are

approximately the same for the minimal pretreatment alternative as outlined for the TPA

Alternative.

1. Substation/Switchgear.

2. Operations Support Building.

3. Regulated Entrance Building.
4. Operations Control Building.
5. Mechanical Utilities Building.

6. Bulk Handling and Cold Chemical Make Up Building.
7. Fire Water tanks and Pumphouses.
8. Warehouses.
9. Shipping Receiving Building.
10. Mock Up Shop.
11. Fab Shop.
12. Waste Staging Sampling Facility (should be underground tanks): will be about 1/2 the

size of the TPA Waste Staging Sampling Facility.

The difference will be the Cask Storage Pads, which for the Minimum Pretreatment are the

following sizes:

2 at 475ft x 1,800ft (144.8 m x 548.6 m).
1 at 475ft x 1,000ft (144.8 in x 304.8 m).

enginleninfrq.035



WHC-SD-WM-EV-COLBY Rev. A

2-9

Figure 2-4. High-Level Waste Vitrification Facility Rendering.



WHC-SD-WM-EV-ERIC Rev. A

Fi;ure 6-2. Artists Renderin.- of Pretreatment/Low-Level Waste Facility.

6-17
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ŵ

^
ŵ0
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MEMORANDUM

TO: Arrie Bachrach

FROM: Dave Murray

SUBJECT: ENGINEERIN INFORMATION REQUEST

February 15,1995
95-DM-007

In response to your inquiry we are enclosing the completed Engineering Information Request

Number 035.

cc: Project File

Attachments: Engineering Information Request Number 035

DM:CCM:ns

DMI95MEMO.00712.316.1.1



Request Number 036

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: M. Harker/A. Bachrach

Phone Number:

Date: 2/8/95

Fax Number:

Request Information: For all alternatives (TPA and Min. Pretreatment now): We have total

peak workforce for construction and operations phase.

Peak of Construction Phase: Out of total workforce. what percentage will work five

day/single daytime shift schedule? i.e., are there multiple shifts planned? More than five day

schedule? If other than five-day/daytime schedule, what proportion will be working

weekday/daytime schedule?

Peak of Operation Phase: Given seven-day/three shift operation. what is breakdown by day

and shift. i.e., what is total workforce on weekday/daytime shift? (percentage of total

workforce is acceptable data for peak assuming that a formal request to WHC is needed,

Need Date: 2/20/95

Response: See attached

Data Source/Accuracy:

Prepared By: Jim Goodwin Date Sent/Faxed:

Concurrence •
Marc Nelson - Deputy Project Manager

enginleninfrq.036



The construction schedule is a ten-hour day, five days per week for both TPA and No
Separation alternative.

The operating schedule is three shifts, seven days a week. Operating personnel schedules are
attached. Assume that half of the non-exempt workers are on shiftwork and the other half are

on day shift, five days a week.

enginleninfsq.036



TPA

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE REV A DRAFT OF THE TPA PACKAGE

NOTE THAT THE CALCULATIONS ARE BASED ON MANHOURS PER YEAR AND NOT TOTAL MANHOURS

REV 0 Dec 16, 1994 JWG

YEAR (NOTE 1) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

7. HH OF MATURE YEAR (NOTE 6) 20Y. 407. 60% 80% 100Y. 100Y. 100Y. 100Y. 100'/. 100% 100Y. 100Y. 1007. 100Y. 100Y. 1007. 100Y. 100% 100Y. 100Y. 100% 807 60% 40Y. 20Y.

TOTAL EQUIV

MH/YR MEN/YR ----------------------------------------------------- EQUIVALENT MEN ------------------------------------------------------- TOTAL

(NOTE 2)(NOTE 4) (NOTE 7)

NONEXEMPT

RAD WORKER 830,000 415 83 166 249 332 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 415 332 249 166 83 8,715

NONRAD WORKER 120,000 60 12 24 36 48 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 48 36 24 12 1,260

0-xEWAY

RAO WORKER 440,000 220 44 88 132 176 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 176 132 88 44 4,620

NOFRAD WORKER 58,000 29 6 12 17 23 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 23 17 12 6 609

TOTAL 1,448,000 724 145 290 434 579 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 724 579 434 290 145 15,204

NOTES: 1. SCHEDULE FROM TABLE 10-24

2. MANHOURS PER YEAR FROM TABLE 10-3

3. THE MANHOURS PER YEAR FROM TABLE 10-3 IS ASSUMMED TO BE A MATURE YEAR

4. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). WHC NEEDS TO MAKE A GLOBAL DECISION.

2000 MANHOURS IN A YEAR, FROM TABLE 10-2

5. WE NEED TO SEE THE STAFFING TABLES TO VERIFY THAT THESE MANHOUR ESTIMATES ARE COMPLETE.

6. MANHOUR DISTRIBURIION ESTIMATED BY JACOBS. WE NEED THIS INFO FROM WHC

7. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(Y. EXPENDED PER YEAR)

TPA OPR MH



r

TPA; WASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF THE REV A DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE

REV 0 Dec 14, 1994 JWG

YEAR (NOTE 1) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Y. MH EXPENDED PER YR (NOTE 5) 37. 3% 3% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 47. 4% 4% 4%

EQUIV

TOTAL TOTAL

MN MAN*YR---------------------------------------------------- EQUIVALENT MEN ------.-------------..-.--.--.-------

(NOTE 2)(NOTE 3) (NOTE 6)

NONEXEMPT

RAD WORKER 35,000,000 19,063 572 572 572 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763 763

NONRAD WORKER 12,000,000 6,536 196 196 196 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261 261

EXEMPT

RAD WORKER 6,000,000 3,268 98 98 98 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131 131

NONRAD WORKER 14,000,000 7,625 229 229 229 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305

TOTAL 67,000,000 36,492 1,095 1,095 1,095 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460 1,460

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. TOTAL MANHOURS FROM TABLE 6-2

3. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). WHC NEEDS TO MAKE A GLOBAL DECISION.

1836 MANHOURS IN A YEAR FROM PAGE B-8

4. WE NEED TO SEE THE STAFFING TABLES TO VERIFY THAT THESE MANHOUR ESTIMATES ARE COMPLETE.

5. MANHOUR DISTRIBUTION ESTIMATED BY JACOBS. WE NEED THIS INFO FROM WHC

6. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(Y. EXPENDED PER YEAR)

TPA WRT OPR MH



2023 2024 2025 2026 2027

3% 3% 3% 3% 3% 100%

TOTAL

572 572 572 572 572 19,063

196 196 196 196 196 6,536

98 98 98 98 98 3,268

229 229 229 229 229 7,625

1,095 1,095 1,095 1,095 1,095 36,492

TPA WRT OPR MH



MINIMAL PRETREATMENT

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV A DRAFT OF THE MINIMAL PRETREATMENT ENGINEERING PACKAGE

REV 0 Dec 15, 1994 JWG

YEAR (NOTE 1) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Y. MH OF MATURE YEAR (NOTE 6) 20% 407. 60% 80Y. 1007. 100Y. 100Y. 100Y. 100% 100Y. 100Y. 1007 100% 100Y. 100Y.

TOTAL EQUIV

MH/YR MEN/YR ----------------------------------------------------- EQUIVALENT MEN ----- TOTAL

(NOTE 2)(NOTE 4) (NOTE 7)

NONEXEMPT

RAD WORKER 506,000 253 51 101 152 202 253 253 253 253 253 253 253 253 253 253 253 3,289

NONRAD WORKER 116,000 58 12 23 35 46 58 58 58 58 58 58 58 58 58 58 58 754

t; xE^.PT

RAD WORKER 344,000 172 34 69 103 138 172 172 172 172 172 172 172 172 172 172 172 2,236

NONRAO WORKER 52,000 26 5 10 16 21 26 26 26 26 26 26 26 26 26 26 26 338

TOTAL 1,018,000 509 102 204 305 407 509 509 509 509 509 509 509 509 509 509 509 6,617

NOTES: 1. SCHEDULE FROM TABLE 7-23

2. MANHOURS PER YEAR FROM TABLE 7-3

3. THE MANHOURS PER YEAR FROM TABLE 7-3 IS ASSUMED TO BE A MATURE YEAR

4. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND MINIMAL PRETREATMENT (2000 vs 1836).

WHC NEEDS TO MAKE A GLOBAL DECISION

2000 MANHOURS IN A YEAR, FROM TABLE 7-14

5. WE NEED TO SEE THE STAFFING TABLES TO VERIFY THAT THESE MANHIX)R ESTIMATES ARE COMPLETE.

6. MANHOUR DISTRIBUTION ESTIMATED BY JACOBS. WE NEED THIS INFO FROM WHC

JACOBS ASSUMED A 20% PER YEAR MANPOWER BUILDUP ON STARTUP AND THAT THE FULL MANPOWER COMPONENT WOULD BE ABSORBED BY D&D UPON SHUTDOWN

7. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X(Y, EXPENDED PER YEAR)

TPA OPR MH



MINIMAL PRETREATMENT; WASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE MINIMAL PRETREATMENT SECTION OF THE REV A DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE

YEAR (NOTE 1) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Y. MH EXPENDED PER YR (NOTE 5) 3% 4% 5% 6% 7Y. 7Y. 7% 7% 6% 67. 6% 6% 6% 6% 6% 5% 4% 3% 100Y.

EOUIV

TOTAL TOTAL

MH MAN*YR---------------------------------------------------- EQUIVALENT MEN .................................... TOTAL

(NOTE 2)(NOTE 3)

NONEXENPT

RAD WORKER 33,000,000 17,974 539 719 899 1078 1258 1258 1258 1258 1078 1078 1078 1078 1078 1078 1078 899 719 539 17,974

NONRAD WORKER 12,000,000 6,536 196 261 327 392 458 458 458 458 392 392 392 392 392 392 392 327 261 196 6,536

EXEMPT

RAD WORKER 5,000,000 2,723 82 109 136 163 191 191 191 191 163 163 163 163 163 163 163 136 109 82 2,723

NONRAD WORKER 13,000,000 7,081 212 283 354 425 496 496 496 496 425 425 425 425 425 425 425 354 283 212 7,081

TOTAL 63,000,000 34,314 1,029 1,373 1,716 2,059 2,402 2,402 2,402 2,402 2,059 2,059 2,059 2,059 2,059 2,059 2,059 1,716 1,373 1,029 34,314

NOTES: 1. SCHEDULE FROM TABLE 6-22

2. TOTAL MANHOURS FROM TABLE 6-2

3. THE NUMBER OF MAN YEARS ARE AT VARIANCE BETWEEN THE WASTE RETRIEVAL AND TPA (2000 vs 1836). WHC NEEDS TO MAKE A GLOBAL DECISION.

1836 MANHOURS IN A YEAR FROM PAGE B-B

4. WE NEED TO SEE THE STAFFING TABLES TO VERIFY THAT THESE MANHOUR ESTIMATES ARE COMPLETE.

5. MANHOUR DISTRIBUTION ESTIMATED BY JACOBS. WE NEED THIS INFO FROM WHC

MIN PRE WRT OPR MH



MEMORAN.DUM

TO: Arrie Bachrach
Mike Harker

FROM: Dave Murra/^^

SUBJECT: ENGINEERING INFORMATION REQUEST

February 15,1995
95-DM-004

In response to your inquiry we are enclosing the completed Engineering Information Request
Number 036.

cc: Project File

Attachments: Engineering Information Request Number 036

DM:CCM:ns

DMI95MEMO. 004112.316.1.1



•

•

Jacobs Engineering Group

Enbneering Information Request - TWRS EIS

Requested By: David E. Serot

Phone Number: 375-3055

Request Number 037

Date: 3/13/95

Fax Number: 375-4838

Request Information: 1,1 Equivalent number of workers per calendar year currently emplQved

on the TWRS project (for management. tank mnnitoring maintenance etc ) and forecasts of

equivalent number of wnrkPrgper calendar year through the end of TWRS remediation. 21

Equivalent number of workers per calendar year for each of the TWRS altematives

Alternatives needed to meet the PDETS taTget date are. alTank Wastes - No Action In Situ

Selective Retrieval and Maximum Retrieval bl Capsules - No Action Overoack and Ship.

and Vitrify with Hioh-Lwel Tank Wastes (TPA)Subdivide each alternative into Waste

Retrieval and Transfer Stage and Waste Treatment Stage as appropriate for each alternative.

Subdivide each stage into Construction. Ooerations D&D . and M&M phaees

Need Date: 4/7/95

Data Source/Accuracy:

Prepared By: 6.jw,%,, Date Sent/Faxed: 4/7195^

Concurrence: 4"14'ad/
bearc Nelson eputy Project Manager

enginlenirsfrqltninfrq.037



^^^
Requested By: David E. Serot Date : 3/13/95

Phone Number: 375-3055 Fax Number: ASI

Requested Information:
1. Equivalent number of workers per calender year currently employed on the TWRS project (for
management, tank monitoring and maintenance, etc) and forecasts of equivalent number of workers per
calender year through the end ofTWRS remediation. These workers are separate from TWRS
remediation alternatives.

2. Equivalent number of workers per calender year for each of the TWRS alternatives. Alternatives
needLd to meet the PDEIS target date are:

Tank Wastes: No Action
Tank Wastes: In Situ Vitrification
Tank Wastes: Selective Retrieval
Tank Wastes: Ivfaximum Retrieval

Capsules: No Action
Capsules: Overpack and Ship
Capsules: vtrify with High Level Tank Wastes (TPA)

Subdivide each alternative into

Waste Retrieval and Transfer Stage
Waste Treatment Stage

as appropriate for each alternative.

Subdivide each stage into

Construction

Operations
D&D

M&M
phases.

Need Date: 4/7



CAPSULE DRY STORAGE ( ND ACTION)
PERSONNEL ESTIMATE •
ESTIMATED BY JACOBS USING HWRS AND SCHEDULE FROM REV 8 DRAFT OF THE CAPSULE ENGINEERING PACKAGE DATED FEBRUARY 1995
REV 0 Apr 6, 1995 JWG

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
% M(I EXPENDED PER YR, DESIGN ( NOTE 1) 40% 60%
X MO EXPENDED PER YR, CONST. ( ROTE 1) 5% 20% 20% 20% 10% 10% 10% 5%

X NN EXPENDED PER YR, PKO (NOTE 1) 5% 5% 5% 5% 5% 5% 5% 5% 5%
% MII EXPENDED PER YR, STORAGE ( NOTE 1) 2% 2% 2X 2% 2% 2% 2% 2% 2%

EG(I IV
TOTAL

MAN•YR --------- ------------- ------ ----- EQUIVALEN T MEN _____.._ _.-_.. -._-_.._ ..._._ ..-._.-- ---._. .._--.- ----.. -------- ---._.

(NOTE 4)

DESIGN 6 ENGR ( NOTE 2) 15 6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONSTRUCTION (NOTE 2)

• NONRADIATION NORKER 70 4 14 14 14 7 7 7 4 0 0 0 0 0 0 0 0 0

SUPERVISORY 15 1 3 3 3 2 2 2 1 0 0 0 0 0 0 . 0 0 0

PACKAGING OPERATIONS ( NOTE 3)

RAD 140 0- 0 0 a 0 0 0 0 7 7 7 7 7 7 7 7 7

NONRAD 54 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3

DRY STORAGE ( NOTE 3)

RAD 700 0 0 0 0 0 0 0 0 14 14 14 14 14 14 14 14 14

NONRAD 190 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 4

TOTAL 1,184 10 26 17 17 9 9 9 4 28 28 28 28 28 28 28 28 20

NOTES:

1. SCHEDULE TAKEN FROM FIGURE 3-2. MANIIWR DISTRIOUTI ON EST IMATED BY JACOOS
2. CONSTRUCTION MANYEARS FROM TABLE 4-2. JACOBS ASSUMES THA T 15% OF CONSTRUCTION MANHWRS WILL BE DESIGN AND THAT 15% WILL BE SUPERVISION AND STAFF.
3. OPERATIONAL AND STORAGE/DISPOSAL MAN YEARS FROM TABLE 4-5
4. GENERAL CALCULATION: ( EQIVALENT TOTAL MAN YR) X(X EXPENDED PER YEAR)

CAPSULE DRY STORAGE MANHWRS



2030
TO

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2090

100%
100%

5X 5% 5% 5X 5% 5% 5% 5% 5% 5% 5% 100%
2X 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 60% 100%

....................................... ...... ...... ..................... ...... ...... TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 7 -7 7 7 7 7 0 140

3 3 3 3 3 3 3 3 3 3 3 0 54

14 14 14 14 14 14 14 14 14 14 14 420 700

4 4 4 4 4 4 4 4 4 4 4 114 190

20 28 28 28 28 28 28 28 28 28 28 534 1,184

CAPSULE DRY STORAGE MAHBWRS



.CAPSULE OVERP 'ID SHIP MANHWRS (AKA NO IMMOBILI2ATION OR CAPSULE TPA)

PERSONNEL
ESESTINATEDBY S USING HWRS AND SCHEDULE FROM REV B DRAFT OF THE CAPSULE ENGI1. u PACKAGE DATED FEBRUARY 1995

REV 0 Apr 6, 1995 JWG

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

X MII EXPENDED PER YR, DESIGN (NOTE 1) 40% 60%

% NII EXPENDED PER YR, CONST. (NOTE 1) 5% 20Y. 20% 20% 10% 10% 10% 5%

X MH EXPENDED PER YR, PKG (NOTE 1) 6% 6% 6% 6% 6% 5% 5% 5% 5% 5%

% M11 EXPENDED PER YR, STORAGE (NOTE 1) 4% 4% 4% 4% 4% 4% 4% 3% 3% 3%

X NN EXPENDED PER YR, SIIIPPING (NOTE 1)

EQUIV
TOTAL

MAN`YR --------------------------------- EQUIVALENT MEN -..-......-.....--.-.-_----•.--..--.-••-_--_..........-.._....-.....--_-__..

(NOTE 4)

DESIGN A ENGR ( NOTE 2) 15 6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONSTRUCTION ( NOTE 2)

NONRADIATION UORKER 70 4 14 14 14 7 7 7 4 0 0 0 0 0 0 0 0

SUPERVISORY 15 1 3 3 3 2 2 2 1 0 0 0 0 0 0 0 0

PACKAGING OPERATIONS ( NOTE 3)

RAD 140 0 0 0 0 0 0 0 0 8 8 8 8 8 7 7 7

NONRAD 54 0 0 0 0.' 0 0 0 0 3 3 3 3 3 3 3 3

DRY STORAGE ( NOTE 3)

RAD 700 0 0 0 0 0 0 0 0 28 28 28 28 28 28 28 21

NONRAD 190 0 0 0 0 0 0 0 0 8 8 8 8 8 8 8 6

SIIIPPING (NOTE 5) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 1,184 10 26 17 17 9 9 9 4 47 47 47 47 47 45 45 36

NOTES:

1. SCHEDULE TAKEN FROM FIGURE 3-2. MANIIWR DISTRIBUTION ESTIMATED BY JACOBS

2. CONSTRUCTION MANYEARS FROM TABLE 4-2. JACOBS ASSUMES THAT 15% OF CONSTRUCTION MANIIWRS WILL BE DESIGN AND THAT 15% WILL BE SUP ERVISION AND STAFF.

3. OPERATIONAL AND STORAGE/DISPOSAL HAN YEARS FROM TABLE 4-5

4. GENERAL CALWLATION: ( EQIVALENT TOTAL MAN YR) X(X EXPENDED PER YEAR)

5.
6. TIIERE ARE NO D&O MANIIWRS OR SCHEDULE BECAUSE THE WESF FACI LITY WILL BE RETROFIT FOR THE OVERPACK OPERATION.

0 0

0 0

0 0

7 7

3 3

21

6

0

36

21

6

0

36

OVERPACK & SHIP MANIIWRS



2020 2021 2022: 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2030 2039 2040
100%
1009

5% 5X 5% 5% 5% 5% 5% 5% 5% 100X

3% 3% 3% 3% 3% 3X 3% 3% 3% 3% 3% 3% 3% 3X 3% 3% 3% 3% 3% 3% 3% 100%
F 16% 17% 17% 17% 17% 16% 100%

........ ....... ....... ...... ...... ........ ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ...... TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 7 7 7 7 0 0 0 0 0 - 0 0 0 0 0 0 0 140

3 3 3 3 3 3 3 3 3 ^.' 0 0 0 0 0 0 0 0 0 0 0 0 54

21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 700

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 190

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 36 36 36 36 36 36 36 36 27 1,184

OVERPACK & SHIP MARROURS



• Request Number 038

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Joan Young Date: 03/20/95

Phone Number: (509) 946-7112 Fax Number: (509) 943-6812

Request Information: Data request for modeling risk before and after remediation.

Item #1 Priority A

Need Date: 04/07/95

0'
Response: See attached,

Data Source/Accuracy: TPA Insitu and capsule data packages. Aspen model output for ISV

n ed ;;Qated tarLk inventory used for residuals Accuracv of data not defined, the ISV +

data is more uncertain than the other data.

Prepared By: Colin Henderson L^T , Date Sent/Faxed: 4/-11'l5/

Concurrence:^
M

^^^(il^
arc Nelson - Deputy Prqlect Manager

enginleninfi9.038



Date: March 21, 1995

To: Dave Murray

From: Joan Youngp,•^

Subject: DATA REQUE\1ST FOR MODELING OF POST REMEDIATION RISK

Post remediation risk is the risk from inhalation, ingestion, and direct exposure to radiation and
chemicals during long term disposal of the tank residuals and treated radioactive wastes. The
receptors are land users such as a residential farmer, an industrial worker, and recreation users.
We have identified the following data requirements. The items are listed in priority from greatest
to least. Items 1 and 2 are mandatory and must be provided to ASI. Item 3 is important, but not
mandatory.

^ POST REMEDIATION SOURCE TERM INVENTORY FOR NO ACTION, ISV, AND CS
AND SR CAPSULES

Please provide a summary of the post remediation source inventory for the No Action, ISV, and

Cs and Sr Capsules Alternatives. These source inventories should be converted into

source/release terms by JEG and ESE. The following source inventories are requested:

For No Action and ISV Alternatives:

a) tank farms -- this includes all sources of contamination remaining in the tank farms after loss
of institutional controls (for No Action) or closure (for ISV). For no action, some of the liquids may
be removed and some of the tank contents may be transferred to other tanks. For ISV, some of
the constituents may volatilize. Revised inventory estimates or guidelines for estimating these
amounts from current inventories are needed.

For the TPA. No Action. ISV. and Cs and Sr Caosule Alternatives:

b) process facilities -- information on the post remediation source inventory for TWRS process
facilities is needed for the TPA, No Action, ISV, and Cs and Sr Capsule Alternatives. This source
inventory will characterize the levels of contamination likely to remain in the ground after
demolition of process facilities, including the Waste Encapsulation and Storage Facility (WESF)
in the 200 East Area. The location of this contamination on the Hanford Site must also be
specified.

For the Cs and Sr Capsules (No Action) Alternative:

H.^delnykylM'nktefnroq^^^9
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c) cesium and strontium capsules -- the source inventory must be provided for the cesium
chloride and strontium fluoride capsules stored in water basins at the WESF.

For all Alternatives:

d) secondary wastes -- an estimate of the secondary wastes that are generated and that should

be included in the inventory from process operations or D&D is needed.

2. CONTAMINATED MEDIA AND CONCENTRATION OF CONTAMINANTS IN THE
CONTAMINATED MEDIA FOR TIME INTERVALS OF INTEREST TO TWRS EIS

For all Alternatives:

The media contaminated by post remediation releases to the environment (groundwater, soil
(surface), soil (deep), surface water, and air), the concentration of these contaminants in each

medium for each grid cell location must be stated for the following time frames: To, Tc,.,,,,a, T100,

T3ao, Teoo, T1ooo, Tto.aoo,

3. SUMMARY OF VOLUME OF RADIOACTIVE WASTE GENERATED BY EACH
ALTERNATIVE

A summary of the volume of radioactive waste generated by each alternative is desired. The
following information is requested for TPA, No Action, ISV, and Cs and Sr Capsules Alternatives:

a. No. of HLW Canisters Produced
b. Volume of HLW Produced
c. Volume of LLW Produced
d. No. of LLW Storage Vaults
e. Volume of Waste Left in Tanks
I. Time Treatment Begins
g. Time Treatment Ends

4. ATMOSPHERIC EMISSIONS FROM TANK RESIDUALS AND LLW DISPOSAL VAULTS
AFTER CLOSURE

For ISV Alternative:

The assumption is that there will be no atmospheric emissions from tank residuals after closure.
Please verify that this is correct.

For No Action Tanks and Cs and Sr Capsules (No Action):

H:4lntny"lwrsvlateroqWetn{.req
Mucn 20. 1995
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Data Request 38

Post remediation inventory for the No Action, In Situ Vitrification, and Capsule alternatives.

A) For Tank Farms.
1. Under No Action the following situation will exist:

• The SSTs will have been saltwell pumped and isolated. The inventory

for the SSTs will correspond to the aggregated inventory by tank group

as amended.

The DSTs will have been retanked two times during the 100 year period.

Twenty-six DSTs of 1,000,000 gal capacity will be built for each

retanking campaign. Each retanking campaign will also include a new

evaporator and associated transfer lines. After the 100 year mark the

following will be left over from DST wastes:

28 existing DSTs with 1 percent of existing inventory.

26 DSTs with a residual of 0.99 percent of existing DST

inventory.
26 DSTs with an inventory of 98.01 percent of existing DST
inventory.

The post remediation inventory is provided in the attached tables for

DSTs.

2. For ISV the following scenario will exist:
The SSTs will be saltwell pumped.

The DSTs will be evaporated through the 242-A evaporator.
The ISV Residual inventory is provided in the attached model output from

WHC. The vitrified waste is stream No. 5.

B) For the Process Facilities.

1. TPA Alternative:
From TPA Table 9.15 (attached) the quantity and disposition of contaminated

treatment/storage facility materials is listed. It appears that all contaminated

facility materials will be sent to the LLW burial grounds.

2. No Action:
The process facilities built under the No Action alternative include two sets of

retrieval, transfer, and evaporator facilities used during DST retanking

operations. Table 5.15 (attached) from the No Action data package shows the

quantity and disposition of contaminated materials at the treatment/storage

Chldatareq.38



facilities. It appears that all contaminated materials will be sent to the LLW

burial grounds.

3. In Situ Vitrification:
Table 7.15 (attached) from the In Situ data package shows the quantity and

disposition of contaminated facilities. It appears that contaminated materials

from D&D will be sent to the LLW burial grounds.

4. Cs/Sr Capsule Process Facilities:
The Cesium/Strontium Capsule package does not provide quantification or

disposition of contaminated materials during the D&D phase of the capsule

project.

For the capsules it is being assumed that all processing of capsules will be done

at either WESF or in a cell at the HLW Vitrification plant. Under this

assumption the two process facilities potentially contaminated during operations

are WESF and the undefined cell at the HLW plant. D&D of WESF is not in

the EIS scope. D&D of the HLW Vitrification plant is covered in the TPA

package and any incremental increase due to the capsules has not been

determined and will be insignificant with respect to D&D of the HLW plant.

Location of the Process Facilities on the Hanford Site:

The location of the LLW burial grounds where the contaminated material will

be disposed of has not been addressed in any of the data packages. If the

assumption that all contaminated material will be taken to a LLW burial ground

during D&D is valid, then there will be no contamination associated with

facility closure.

C. Inventory for Cs/Sr Capsules Stored at WESF.

The capsule inventory is as follows:

601 Strontium Capsules @ 23.01 Mci in 12/31/94.

1328 Cesium Capsules @ 53.4 Mci in 12/31/94.

Decayed to 1995
601 Strontium Capsules @ 22.46 Mci in 12/31/95.

1328 Cesium Capsules @ 52.2 Mci in 12/31/95.

D. Secondary Wastes.
Using the following defmition for secondary waste: any waste or waste stream that is a

by-product of the treatment process producing the primary waste (glass).

Chldarareq.38



Under this definition, best available information or secondary waste streams is

provided in the estimates for air emissions and effluent from the treatment plant.

Chldamreq.38



NO ACTION POST REMEDIATION CHEMICAL INVENTORY FOR DSTS

I I I i I I

RESIDUAL INVENTORY IN ORIGINAL 28 DSTS
RESISUAL=1 % OF ORIGINAL INVENTORY

DST CHEM INVENTORY (METRIC TONS) METRIC TONS
Chemical 5EDS 3EDS 3WDS DST Chemical 5EDS 3EDS 3WDS DST

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
Ag+ 1.44E+00 2.1 OE-01 5.80E-02 1.71 E+00 0.01438 0.0021 0.00058 0.01706

A1+3 4.29E+01 1.05E+01 1.44E+01 6.78E+01 0.429 0.105 0.144 0.678
As+5 1.04E+00 2.60E-02 2.01E-01 1.27E+00 0.01041 0.00026 0.00201 0.01268

13+3 1.02E+00 6.64E-02 4.29E-01 1.51E+00 0.01018 0.000664 0.004286 0.01513

Ba+2 3.11E+00 7.42E-01 3.26E-02 3.89E+00 0.03111 0.007416 0.000326 0.038852

Be+2 6.72E-02 2.23E-02 0.00E+00 8.95E-02 0.000672 0.000223 0 0.000895

Bi+3 1.74E+00 5.21E-01 0.00E+00 2.26E+00 0.0174 0.00521 0 0.02261

Ca+2 1.32E+01 2.39E+00 6.22E+00 2.18E+01 0.1315 0.02392 0.0622 0.21762

Cd+2 5.87E+00 7.05E-02 2.42E-01 6.18E+00 0.058668 0.000705 0.00242 0.061793

Ce+3 2.80E+00 0.00E+00 2.64E-01 3.07E+00 0.028026 0 0.00264 0.030666

Cr+3 9.31E+00 7.84E-01 2.40E+01 3.41E+01 0.0931 0.00784 0.24 0.34094

Cu+2 4.78E-01 1.04E-01 3.42E-01 9.24E-01 0.004782 0.00104 0.00342 0.009242

Fe+3 1.35E+02 2.74E+00 1.24E+01 1.50E+02 1.351 0.02738 0.1244 1.50278

Hg+ 5.75E-02 9.43E-04 0.00E+00 5.84E-02 0.000575 9.43E-06 0 0.000584

K+ 1.50E+02 3.78E+02' 3.76E+01 5.65E+02 1.4979 3.78 0.37576 5.65366

La+ 1.98E+01 1.35E+00 9.89E-02 2.13E+01 0.19819 0.0135 0.000989 0.212679

Li+ 2.47E-02 0.00E+00 5.60E-03 3.03E-02 0.000247 0 0.000056 0.000303

Mg+2 1.01E+01 1.39E+00 5.09E-01 1.20E+01 0.10056 0.01392 0.005087 0.119567

Mn+4 2.09E+01 1.10E+00 3.71E+00 2.57E+01 0.2091 0.01103 0.0371 0.25723

Mo+6 4.03E+00 7.97E-01 8.52E-01 5.68E+00 0.04029 0.00797 0.008521 0.056781
Na+ 6.07E+03 2.94E+03^ 2.16E+03 1.12E+04 60.651 29.36 21.585 111.596

Nd+3 1.19E+01 0.00E+00 1.17E-01 1.20E+01 0.119 0 0.00117 0.12017

Ni+2 8.37E+00 6.11E-01 1.66E+00 1.06E+01 0.0837 0.00611 0.01664 0.10645

Pb+4 3.51E+00 1.39E+00 3.34E-01 5.24E+00 0.03513 0.0139 0.00334 0.05237

Pd 1.20E+00 0.00E+00 0.00E+00 1.20E+00 0.012 0 0 0.012

Rb 6.40E-02 0.00E+00 0.00E+00 6.40E-02 0.00064 0 0 0.00064

Re 3.65E-02 2.14E-01 0.00E+00 2.51E-01 0.000365 0.00214 0 0.002505

Rh 8.54E-02 1.47E+00 1.38E-01 1.69E+00 0.000854 0.0147 0.00138 0.016934

Ru 2.89E-01 8.35E-01 1.36E-01 1.26E+00 0.00289 0.00835 0.00136 0.0126

Sb 2.13E+00 1.35E+00 9.82E-02 3.58E+00 0.02131 0.0135 0.000982 0.035792

Se 1.93E+00 2.59E+00 6.37E-01 5.16E+00 0.0193 0.025922 0.00637 0.051592

S103- 2.09E+02 1.45E+01 6.08E+00 2.30E+02 2093 0.1445 0.060815 2.298315

Sn 3.21E-05 3.81E-04 0.00E+00 4.13E-04 3.21E-07 3.81E-06 0 4.13E-06

To 6.75E-02 1.13E+00 1.03E-01 1.30E+00 0.000675 0.0113 0.00103 0.013005

Th 4.03E-01 2.55E+00 6.24E-01 3.58E+00 0.004032 0.0255 0.00624 0.035772

Ti 2.62E-01 2.79E-01 3.86E-02 5.80E-01 0.002624 0.002793 0.000386 0.005803

TI 3.88E+00 2.92E+01 5.49E-01 3.36E+01 0.03883 0.292 0.00549 0.33632

U02+2 2.98E+00 2.74E+01 0.00E+00 3.03E+01 0.02981 0.2736 0 0.30341

V+5 7.01E-02 1.66E-01 1.37E-02 2.50E-01 0.000701 0.00166 0.000137 0.002498

W+6 7.47E-01 0.00E+00 0.00E+00 7.47E-01 0.00747 0 0 0.00747

Zn+2 7.70E-01 2.42E+00 1.35E+00 4.54E+00 0.0077 0.0242 0.01345 0.04535

Zr+4 1.87E+01 2.58E+02 1.85E-01 2.77E+02 0.1873 2.58218 0.00185 2.77133

A1(OH)4-2 2.44E+03 8.34E+02 1.19E+03 4.46E+03 24.4 8.34 11.9 44.64

C03-2 9.93E+02 8.46E+02 8.75E+01 1.93E+03 9.927 8.46 0.8751 19.2621

Cl- 1.48E+02 5.24E+01 7.50E+01 2.75E+02 1.47575 0.52436 0.74977 2.74988

Cr(OH)4- 4.06E+01 1.14E+01 6.01E+01 1.12E+02 0.406 0.114 0.601 1.121

F- 3.62E+01 3.20E+02 8.99E+00 3.65E+02 0.36239 3.201 0.08993 3.65332

S04-2 2.79E+02 7.23E+01 4.18E+01 3.93E+02 2.7896 0.7225 0.4176 3.9297

NO3- 4.45E+03 2.20E+03 1.04E+03 7.69E+03 44.504 21.9828 10.404 76.8908

N02- 1.95E+03 8.89E+02 2.46E+02 3.08E+03 19.4506 8.88894 2.4646 30.80414

P04-3 8.53E+01 7.49E+01 7.35E+01 234E+02 0.853 0.74857 0.7346 2.33617

OH- 1.02E+03 7.57E+02 2.42E+02 2.02E+03 10.235 7.566 2.417 20.218

TOC 8.71E+02 5.94E+01 1.29E+02 1.06E+03 8.705 0.594 1.2929 10.5919

foR (^sl:vnse ^ +
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NO ACTION POST REMEDIATION CHEMICAL INVENTORY FOR DSTS

I I I I I I

RESIDUAL INVENTORY RESIDUAL INVENTORY
IN THE FIRST GROUP OF DST IN THE SECOND GROUP OF DST
REPLACEMENT TANKS (26 TANKS) REPLACEMENT TANKS (26 TANKS) 98% OF ORIGINAL INVENTORY
DST DST
TOTAL METRIC TONS TOTAL METRIC TON S

0.01764 1 ; 1.67188 ^
0.822 1 ^ 66.444

0.01469 1 1.24264
0.019416 1.48274

0.039177 3.807457
0.000895 0.087719
0.02261 2.21578
0.27982 ^ 21.32676

0.064213 6.055714
0.033306 3.005268
0.58094 33.41212

0.012662 0.905716
1.62718 147.2724

0.000584 0.057274
6.02942 554.0587

0.213668 20.84254
0.000359 0.029723
0.124654 11.71757
0.29433 25.20854

0.065302 5.564538
133.181 10936.41
0.12134 11.77666
0.12309 10.4321
0.05571 5.13226

0.012 1.176
0.00064 0.062681

0.002505 0.2455
0.018314 1.659532
0.01396 1.2348

0.036774 3.507616
0.057962 5.056016
2.35913 225.2349
4.13E-06 0.000405
0.014035 1.27449
0.042012 3.505656
0.006189 0.568694
0.34181 32.95936
0.30341 29.73418

0.002635 0.244794
0.00747 0.73206
0.0588 4.4443

2.77318 271.5903
56.54 4374.72

20.1372 1887.686
3.49965 269.4882

1.722 109.858
3.74325 358.0254
4.3473 385.1106

87.2948 7535.298
33.26874 3018.806
3.07077 228.9447
22.635 1981.364

11.8848 1038.006
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NO ACTION POST REMEDIATION RAD INVENTORY FOR DSTS

I
I I

DST RADIONUCLIDE INVENTORY IN CURIES

Decayed to 17/31/1995
Radionuclide 3WDS 3WDS 3EDS 3EDS SEDS 5EDS Total

Ci Saluble Insoluble TOTAL Soluble Insoluble TOTAL j Soluble Insoluble TOTAL 12/31/95 12/31/99

Na,kgs

C-14
Sr-90
Y-90

1.30E+06

5.OOE+00
2.16E+04
2.16E+04

2.01E+04
8.06E-01
3.95E+04
3.95E+04

1.32E+06

8.06E-01
6.10E+04
6.10E+04

5.93E+061
3.40E+02
6.41E+05
6.41E+05

3.80E+04
1.98E+03
1.03E+07
1.03E+07

5.96E+06
2.32E+03
1.10E+07
1.10E+07

2.57E+06
5.23E+00
1.34E+04
1.34E+04

1.36E+05
O.00E+00
5.62E+04
5.62E+04

2.70E+06
5.23E+00
6.96E+04
6.96E+04

9.99E+06
2.33E+03
1.11E+07
1.11E+07

9.99E+06
2.33E+03
1.01E+07
1.01E+07

Tc-99
Cs-137
Ba-137
Eu-154
Np-237

3.66E+03
3.63E+06
3.63E+08
4.34E+02
0.00E+00

O.00E+00

3.91E+04
3.91E+04
4.38E+00
3.79E-01

3.66E+03
3.66E+06
3.66E+06
4.38E+02
3.79E-01

1.54E+04
2.13E+07
2.13E+07
7.14E+04
6.76E+00

3.99E+02
5.44E+05
5.44E+05
1.93E+03
3.83E+01

1.58E+04
2.18E+07
2.18E+07
7.33E+04
4.50E+01

1.60E+03
3.73E+06
3.73E+06
5.33E+02
1.02E-01

0.00E+00
1.66E+05
1.66E+05
0.00E+00
3.98E-02

1.60E+03
3.89E+06
3.89E+06
5.33E+02
1.42E-01

1.74E+04
2.94E+07
2.94E+07
7.43E+04
4.56E+01

2.11E+04
2.68E+07
2.55E+07
5.51E+04
4.56E+01

Pu-238
Pu-239
Pu-240

O.00E+0
2.02E+0
5.06E+0

1.05E+03
2.14E+03
7.64E+02

1.65E+02
1.22E+03
3.07E+02

5.12E+00
3.72E+03
9.64E+02

1.71E+02
4.94E+03

1.27E+03

1.40E+02
6.27E+01
1.57E+01

5.46E+01
1.22E+03
3.44E+02

1.95E+02
1.28E+03
3.60E+02

1.42E+03
8.36E+03
2.39E+03

1.37E+03
8.36E+03
2.39E+03

Pu-241
Am-241

9.47E+0
1.63E+0
V

1.85E+04
1.19E+04

7.43E+02
5.03E+03

1.00E+04
5.37E+04

1.08E+04
5.87E+04

2.86E+01
1.47E+02

1.03E+04
3.51E+02

1.03E+04
4.98E+02

3.97E+04

7.11E+04

3.94E+04
7.07E+04

Total 8.60E+0 2.11 8.81E+06 4.99E+07 2.18E+07 7.18E+07 1.01E+07 5.93E+05 1.06E+07 9.12E+07 8.27E+07

RESDUAL INVENTORY IN 28 ORIGINAL DSI Ts RESIDUAL INVENTORY IN FIRST GROUP

DUAL = 1% OF CURRENT INVENTORYRES OF DST REPLACEMENT TANKS (26 TANKS)

Decayed to 12/31/1995 DECAYED TO 12/31/95

Radionuclide 3WDS 3EDS 5EDS TOTAL Radionucli TOTAL

1

Ci

,kgs

,-14

1.32E+04

8.06E-03

5.96E+04

2.32E+01

2.70E+04
5.23E-02

9.99E+04
2.33E+01

Na, kgs
C-14

99910.92
23.30806

Sr-90 6.t0E+02 1.10E+05 6.96E+02 1.11E+05 Sr-90 110913.9

Y-90 6.10E+02 1.10E+05 6.96E+02 1.11E+05 Y-90 110913.9

Tc-99 3.66E+01 1.58E+02 1.60E+01 2.11E+02 Tc-99 211

Cs-137 3.66E+04 2.18E+05 3.89E+04 2.94E+05 Cs-137 294071.5

Ba-137 3.66E+04 2.18E+05 3.89E+04 2.94E+05 Ba-137 294071.5

Eu-154 4.38E+00 7.33E+02 5.33E+00 7.43E+02 Eu-154 742.7761

Np-237
Pu-238

3.79E-03
1.05E+01

4.50E-01
1.71E+00

1.42E-03
1.95E+00

4.56E-01
1.42E+01

Np-237
Pu-238

0.455693
14.17277

Pu-239 2.14E+01 4.94E+01 1.28E+01 8.36E+01 Pu-239 83.6

Pu-240 7.64E+00 1.27E+01 3.60E+00 2.39E+01 Pu-240 23.942

Pu-241 1.85E+02 1.08E+02 1.03E+02 3.97E+02 Pu-241 396.5076

Am-241 1.19E+02 5.87E+02 4.98E+00 7.11E+02 Am-241 711.1363

Total 8.81E+04 7.18E+05 1.06E+05 9.12E+05 Total 912088.5

4/6/95 Page 1 NACTPREM.XLS



NO ACTION POST REMEDIATION RAD INVENTORY FOR DSTS

I I I ' 1
_'SIDUALINVENTORY IN THE SECOND GROUP

OF DST REPLACEMENT TANKS (26 TANKS) 98%

OF ORIGINAL INVENTORY
Decayed to 12/3111995 1
Radionuclide
Ci
Na, kgs 97912.7

C-14 22.8419^

Sr-90 108695.6
Y-90 108695.6

Tc-99 206.78
Cs-137 288190

Ba-137 288190
Eu-154 727.9206

Np-237 0.446579
Pu-238 13.88932
Pu-239 81.928
Pu-240 23.46316

Pu-241 388.5775
Am-241 696.9135

Total 893846.7

4/6/95 Page 2 NACTPREM.XLS
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WHC-SD-WM-EV-104 Rev. B

Table 9-15. Decommissioning of Contaminated Treatment/Storage

Facilities. (Metric Kilo-Tons)

'sa^:' rv'^aC^,^`i»•.^e^ 3^^3fa?^ a^'ac }^"'3 i^n^^w.
^ xF` A^^ =^

^nts'4=^"Y`^^.

`

a 0Tr^,I'ynEiy Aareeln
^ e^ sx+i'IS$ ] ^'.T`x>. x x s^ r^.

a ^.^ s^¢ `L `E
Item^^ ^

^ ^
^ ^ .:^Preferte^ AIYetnat^ve^'^

_ ._. ..,^ ^.>^as^^,=^
^ ^' Y >. :,^u^,FY..,

Steel
Quantity 17
Disposition LLW burial grounds

Concrete
Quantity 36
Disposition LLW burial grounds

Soil
Quantity 0
Disposition

Debris
Quantity 2.6

Disposition LLW burial grounds

I PA

]3 I
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WHC-SD-VVM-EV-104 Rev. B

F.10 Bacl.-up for Tables 9-14 and 9-15

• Plant has been operated without accident.

• Spills have been properly cleaned up and have been decontaminated.

• The cell liner has not been breached during plant operation.

• The vitrification buildings, their dedicated facilities and the receipt/sample

facilities:
- 5% of concrete is contaminated.

- 5% of carbon steel is contaminated.

- 85% of stainless steel is contaminated.
- 100% of hastelloy/inconnel is contaminated.

• Centralized facilities:
- No concrete contamination.
- No steel contamination.

• No soil contamination

• Debris = 5% of contaminated/non-contaminated concrete + steel quantities.

• One M' of concrete = 732 kilograms, say .75 ldlotons.

• All installed quantities of concrete and steel are taken from the construction
quantity backup table.

019

F-91
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Table 5-15. DecormssioniQ of Con a mi ca ted Treatmea:iStora.ge tzciliLLe5 (Ums as
Lndicued).

.KC'•F xj'3Yj'.-v^ix^ . 3'9+w
t^ ^A"`i^S n+-.+.a. ^

k--ir -
^-

I. . R:rafwT.ih .-a^^'^{^/`^S-^i.^ ^^ , '
. ,

• -
r 4.,w^r^`.+^-RV-'a4«.&F>^^`o...:..sA - .^A..+ati1;'>.^-Wa . ..^,.r

Y... ..M.-..F:.... n-ik.^iS+LH;•.. _ ^ ^•T, q,.

I Steel
Quantity 20 t
Disposition Low-level waste burial ground

Concrete

Quantity 150 m'
Disaosition Low-lcvcl waste burial ground

Soil
Qtianncy a
DisDosition

Debris

Quantity 140 m'

Disaosition Low-level waste burial ground

Notes:

II^ - cIIblc Li--t!rS

t = rIlemc tons

As a part of this ai-e^=*+ve, the aureat double-sS--1l tanks and the new double-shsll ea.n.ks cvocd be

left in pl.tt; therefore, no decon'a+^m tion and d-c^n++*im onin; work would be done on thc*=. 'She

abandoned donble-sh-rll tanks may be 81ied with gon: or gavei. D^..taLs of the closure of the double-

sflell tan.ks are in tiz Qns=e TeduucaT Dere Package for the Tank Wcste .Renmdio=on Syste.•n

F-nvirorun=rc1 braaa Stray (Seenion et al. 1995)

The two high-level Vczste e7aonmrs built as part of this altamativa would bedecommisson=d. The
enhis In this ta3L- are for tt:ose evanoratw-s. The following aausotions were made for

d•roar++i«+omg: 5 percent of the conca:ta and steel Will rcm2in conem,,;oared - 85 percent of the
samiess sceel will rcmaia cnnr.rr++;,n,_.+ ; 5 pernt of the d: r;na?_d steel and concrete vn71 be
debris; and the er<poratorl ars71 be enr 'ed inplace so no cnnnamin:ted soil would need to be

r..raoved. •

Seanlon, P.L., H. Hampc 2nd W.A. Skellry, 1995, C7osare Techairel D2a Pac.lage jor the Tmik 4Var{e

Rarz^d^'^^n SyY.em EmirommerVal Impacr SYrtdy, WEiCSD-WM-EY-1o7, Rev. B, Wrr.;4ahouse
Hatiord Company, I2isYJar.d, }V2s4ingmn. •

5Ef32
5-zz
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Table 7-15. Comparison of Alternatives by Decommissioning of Contaminated

Treatment Facilities and Equipment (Metric Tons).t

- "` r '£ In Sitit Chemirzf utg and GravelD In Sitl<
s a

, ry
^^ VltrificatloRj

o[wV^ 9 S

Steel
Quantity 2.6 E5 1.6 E3 2.6 E5

Concrete
Quantity 3.2 FS -- 3.2 FS

Soil
Quantity 8.8 ES -- 8.8 FS

Disposition low-level waste low-level waste low-level waste
burial grounds burial grounds burial grounds

Notes:

'All Tank Farm Confinement Facilities (TFCF) and everything contained under the

TFCFs are assumed to be contaminated.

=IFCF = 2.6 E5 metric tons steel

= 3.2 E5 metric tons concrete

= 8.8 E5 metric tons soil

Mixing Equipment = 7.5 E2 metric tons steel

'Assumes 20 percent of drying systems become contaminated:

= 1.6 E3 metric tons steel

`TFCF = 2.6 E5 metric tons steel

= 3.2 ES metric tons concrete
= 8.8 E5 metric tons soil

Assumes 90 percent of in situ vitrification equipment becomes contaminated:

= 8.2 E2 metric tons steel

R EsR>JsE R3
7-27
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Request Information: Data request for modeling risk before and after remediation

Item #2 Priority A

Need Date: 04/07/95

• Response: See attached.

Data Source/Accuracy:

Prepared By: ^•^^n+sw. Date Sent/Faxed:q'^qS

Concurrence: 4AZz^
l azc Nelson - Deputy roJect Manager

•

;,

enginleninfrq.039



c) cesium and strontium capsules -- the source inventory must be provided for the cesium
chloride and strontium fluoride capsules stored in water basins at the WESF.

For all Alternatives:

d) secondary wastes -- an estimate of the secondary wastes that are generated and that should
be included in the inventory from process operations or D&D is needed.

O CONTAMINATED MEDIA AND CONCENTRATION OF CONTAMINANTS IN THE
CONTAMINATED MEDIA FOR TIME INTERVALS OF INTEREST TO TWRS EIS

For all Alternatives:

The media contaminated by post remediation releases to the environment (groundwater, soil

(surface), soil (deep), surface water, and air), the concentration of these contaminants in each

medium for each grid cell location must be stated for the following time frames: To, Tc _.,M, T100,

T3co1 Teoo1 Tiooo. T,o.aoo•

3. SUMMARY OF VOLUME OF RADIOACTIVE WASTE GENERATED BY EACH
ALTERNATIVE

A summary of the volume of radioactive waste generated by each alternative is desired. The
following information is requested for TPA, No Action, ISV, and Cs and Sr Capsules Alternatives:

a. No. of HLW Canisters Produced
b. Volume of HLW Produced
c. Volume of LLW Produced
d. No. of LLW Storage Vaults
e. Volume of Waste Left in Tanks
I. Time Treatment Begins
g. Time Treatment Ends

4. ATMOSPHERIC EMISSIONS FROM TANK RESlDUALS AND LLW DISPOSAL VAULTS
AFTER CLOSURE

For ISV Alternative:

The assumption is that there will be no atmospheric emissions from tank residuals after closure.
Please verify that this is correct.

For No Action Tanks and Cs and Sr Capsules (No Action):

M^G.uyky^twnl[I.urpbewl.q

numx.isss 2



Data Request 39

The concentration of contaminants at each grid cell location for times To, Tcios,1e, T1oo, Tsoo,

Tgoo, Tiooo, Tio,ooo will be provided following air and groundwater modeling efforts by ESE.

These are deliverables that are scheduled in the May time frame. See a current schedule for

actual dates.

enginleninjrq.039
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r«e.., 3 . Drioritv B

Need Date: 4/7/95
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Response: See ^"ached
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Prepared By: rnlin Henderson Date Sent/Faxed:
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c) cesium and strontium capsules -- the source inventory must be provided for the cesium
chloride and strontium fluoride capsules stored in water basins at the WESF.

For all Alternatives:

d) secondary wastes -- an estimate of the secondary wastes that are generated and that should
be included in the inventory from process operations or D&D is needed.

2. CONTAMINATED MEDIA AND CONCENTRATION OF CONTAMINANTS IN THE
CONTAMINATED MEDIA FOR TIME INTERVALS OF INTEREST TO TWRS EIS

For all Alternatives:

The media contaminated by post remediation releases to the environment (groundwater, soil
(surface), soil (deep), surface water, and air), the concentration of these contaminants in each

medium for each grid cell location must be stated for the following time frames: To, Ta,,,,,,, T100,

T3aa, Tsoo, Ttooo. T1o.aoo•

SUMMARY OF VOLUME OF RADIOACTIVE WASTE GENERATED BY EACH
ALTERNATIVE

A summary of the volume of radioactive waste generated by each alternative is desired. The
following information is requested for TPA, No Action, ISV, and Cs and Sr Capsules Altematives:

a. No. of HLW Canisters Produced
b. Volume of HLW Produced
c. Volume of LLW Produced
d. No. of LLW Storage Vaults
e. Volume of Waste Left in Tanks
f. Time Treatment Begins
g. Time Treatment Ends

4. ATMOSPHERIC EMISSIONS FROM TANK RESIDUALS AND LLW DISPOSAL VAULTS
AFTER CLOSURE

For ISV Alternative:

The assumption is that there will be no atmospheric emissions from tank residuals after closure.
Please verify that this is correct.

For No Action Tanks and Cs and Sr Capsules (No Action):

MJeurykyUrnvlnran9W&n4.roq
Marm 20. 1995



DATA REQUEST 040

TPA

a. Number of HLW canisters = 6,800 canisters
HLW glass canister = .66 m ID by 4.57 m tall
There are four canisters in a Hanford Multipurpose Cask (HMPC). The canisters will
be placed in casks for storage and shipment to Yucca Mountain.
Number of casks (MPCs) = 1,700

b. Volume of HLW produced
From Table 9-1 pages 9-3 of TPA data package.

Volume HLW glass = 9.4 E3 m'

c. Volume of LLW produced
From Table 9-1 pages 9-3
Volume LLW glass = 2.2E5m' (includes sulfur cement)

= 1.46E5* m3 (without sulfur cement)

d. Number of LLW disposal vaults.
From the Site plan the number of LLW vaults = 46

e. Volume of waste left in the tanks.
The volume of waste left in the tanks equals 1% of current volume based on 99%
retrieval and a uniform waste density.

Using the Waste Tank Summary (WHC-EP-0182-81 Table E4)
Requirement of no more than 190 m' (50,160 gallons) residual liquid after

saltwell pumping. (WHC-SD-WM-EV-099 Rev. B pages 1-2)
The maximum residuals should be:

* LLW glass volume = 3.87E5 mt x 1000 kg/mt x 1/2643 kg/m'
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200 East

Tank Farm Total Waste (keal) Residual (keall *

A (SST) 1,537 15.37

AN (DST) 6,562 65.62

AP (DST) 4,194 41.94

AW (DST) 3,849 38.49

AX (SST) 906 9.06

AY (DST) 1,668 16.68

AZ (DST) 1,911 19.11

B (SST) 2,057 20.57

BX (SST) 1,548 15.48

BY (SST) 4,744 47.44

C (CCT) 2,131 21.31

200 West

Tank Fatm Total Waste (keal) Residual (kgal) **

S (SST) 5,510 55.1

SX (SST) 4,425 44.25

SY (DST) 2,608 26.08

T (SST) 2,209 20.29

TX (SST) 7,009 70.09

TY (SST) 638 6.38

U (SST) 3,350 33.50

* Assume no additional saltwell pumping, on a tank farm basis all SST farms are below the above mentioned

requirement.

** Assumes 1% of current inventory.
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f. Treatment begins and ends.

LLW Vitrification operates between 6/2005-12/2019.

HLW Vitrification operates between 12/2005-12/2023.

g. Treatment begins and ends.

LLW Vitrification operates between 6/2005-12/2019.

HLW Vitrification operates between 12/2005-12/2023.

a. No HLW canister = 0

b. Volume HLW produced = 0

c. Volume LLW produced = 0

d. No LLW disposal vaults = 0

e. Volume of waste left in tanks.

The 1% residual is valid for the current DSTs and the same residual will be left in the

first set of replacement DSTs constructed.

After the 100 year period, the following will exist for No Action:

SSTs: will contain current inventory.

DSTs: the DST wastes will have been retanked two times so 98% of existing waste

would be in 26 DSTs. There would be 54 (28+26) DSTs with a 1% residual. The

empty DSTs would be deactivated and isolated.

f. No treatment is associated with No Action.

Retanking is scheduled as follows for DSTs:

1st campaign 6/2037-6/2042

2nd campaign 6/2087 - 6/2092

g. No treatment is associated with No Action.

Retanking is scheduled as follows for DSTs:

lst campaign 6/2037-6/2042

2nd campaign 6/2087 - 6/2092
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IS-V

a. No HLW canisters produced = 0

b. Volume of HLW produced = 3.8E6 m'
(assume all vitrified product is HLW)

c. Volume LLW = 0

d. No Vaults for LLW disposal = 0

e. Volume waste left in tanks
Assume all the waste in the tanks as well as the tank and surrounding soil to a depth of

18 meters is vitrified.

f. Time treatment begins = 2005 (vitrification)

The alternative overall construction begins 1998.

Operation begins 2000.

g. Time treatment ends 2016.

a. Number of HLW canister?
No Action= 584 canisters

No Immobilization = 509 canisters
Extensive Immobilization = between 18 and 133 canisters.

b. The above mentioned canisters are all 1.259 m' in volume. However, for No Action

and No Immobilization, the existing capsules (volume = 2.45 m3) are stacked axially

inside the canisters during overpack operations. For vitrification the number of

canisters is dependent on the waste loading in the glass.

c. N/A

d. For No Action the overpacked canisters will be placed in one of 672 drywells (584 +

15% contingency).

e. N/A
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f. Time treatment begins:
No Action - N/A (capsule packaging operation begin 2010).

No Immobilization - N/A (capsule packaging operation begins 2010).

Extensive Immobilization - No schedule provided (should correspond to date for HLW

vitrification for TPA).

Time Treatment ends:
No Action - N/A (capsule packaging ends 2029).

No Immobilization - N/A (capsule packaging ends 2028).

Extensive Immobilization - no schedule provided.
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c) cesium and strontium capsules -- the source inventory must be provided for the cesium
chloride and strontium fluoride capsules stored in water basins at the WESF.

For all Alternatives:

d) secondary wastes -- an estimate of the secondary wastes that are generated and that should
be included in the inventory from process operations or D&D is needed.

2. CONTAMINATED MEDIA AND CONCENTRATION OF CONTAMINANTS IN THE
CONTAMINATED MEDIA FOR TIME INTERVALS OF INTEREST TO TWRS EIS

For all Alternatives:

The media contaminated by post remediation releases to the environment (groundwater, soil

(surface), soil (deep), surface water, and air), the concentration of these contaminants in each
medium for each grid cell location must be stated for the following time frames: To, Tc,^, T100,

T3oo, Teoo, T aao, Tio.ooo•

3. SUMMARY OF VOLUME OF RADIOACTIVE WASTE GENERATED BY EACH
ALTERNATIVE

A summary of the volume of radioactive waste generated by each altemative is desired. The
following information is requested for TPA, No Action, ISV, and Cs and Sr Capsules Alternatives:

a. No. of HLW Canisters Produced
b. Volume of HLW Produced
c. Volume of LLW Produced
d. No. of LLW Storage Vaults
e. Volume of Waste Left in Tanks
f. Time Treatment Begins
g. Time Treatment Ends

ATMOSPHERIC EMISSIONS FROM TANK RESIDUALS AND LLW DISPOSAL VAULTS
AFTER CLOSURE

For ISV Alternative:

The assumption is that there will be no atmospheric emissions from tank residuals after closure.
Please verify that this is correct.

For No Action Tanks and Cs and Sr Capsules (No Action):

H^tlataqky%nmWeqnqWua.rW
Mucn Zp. 1995
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Please indicate if there will be air emissions after closure from the No Action Altematives for the
tank farms or WESF.

For Cs and Sr Capsules (Both TPA and Over Pack and Shio):

The assumption is that there will be no atmospheric emissions after closure, because all Cs and
Sr waste will be shipped offsite for these subaltematives. Please confirm that this is correct.

cc: Alex Nazarali
Andy Stanley
Reed Kaldor
Mitch Pelton
John Shrock
Mike Harker
Phil Rogers
File 587.2.11.2.2
File 587.2.11.2.5

HMSta4frylnttsYfatua9Xdats4saq
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EIR #41 Atmospheric Emissions From Tank Residuals and LLW Disposal vaults After
Closure.

For ISV:. There are assumed to be no atmospheric emissions from the vitrified tanks
for two reasons: all volatile materials will have been removed from the tanks during
the ISV process and treated in an offgas treatment system; and the vitrified remains of
the tanks will be covered with a Hanford barrier.

For No Action Tanks: There will be volatile and radioactive emissions from the tanks
which are assumed to be similar to those measured at present. The com

^
l
o
ete tt^@rs

to these two situations are found in the answers to EIR's 55 & 57. (^he )

For No Action Capsules: There will be no emissions from the capsules which will
ultimately be sealed into drywell enclosures.

For Vitrified Capsules: The capsule contents will be blended with the HLW and
vitrified. All emissions will be treated in the offgas system, and the vitrified materials
will be shipped offsite to a geologic repository, so no atmospheric emissions are
assumed.

For Overpacked and Shipped Capsules: No atmospheric emissions are assumed during
the overpacking operations, and the overpacked capsules are shipped offsite to a
geologic repository.



DATA REQUEST 055

The attached calculation estimates the concentration and volume of gas released from a

selected number of tanks. These VOC emissions are a result of storing the waste in the tanks

and are not specifically related to extensive retrieval operations. These emissions can be

viewed as on going until the wastes are removed from the tanks.

During the retrieval process an exhauster will be hooked up to the ventilation system of the

tank being retrieved. Those tanks that will have waste retrieval operations going on will have

active ventilation. This will tend to increase the overall mass of VOC emitted, from both the

increased air flow and stirring the wastes up with the sluicer. The increase in mass will be at

a significantly lower concentration than that seen in the head space data for tank C-103.

An actively ventilated tank has a ventilation flow rate of 500-1600 cubic meters per hour. The

passively vented tank estimate for ventilation flow is 0.33 cubic meters per hour. This

represents a 1500-4800 fold increase in air flow from the tank.

Another point is that the wastes have been sitting in the tanks for a number of years and most

of the wastes have been through an evaporator, thus the majority of the volatiles have already

left the tanks. The VOCs coming out of the tanks now may be decay products of the heavier

organics in the tanks.

The following method to estimate the VOC emissions from a tank during retrieval is as

follows:

• assume that the mass of VOC emitted from a tank remains constant
the ventilation flow rate goes from 0.33 cu meter/hr to 4000 cu. meters/hr

two of the organic tanks get retrieved per year once retrieval operations begin

to maintain a constant mass emission per tank the concentration of the organic from the

C-103 head space data should be ratioed by (0.083/4000) 2.1E-5. This is the annual

average volumetric flow from a passively ventilated tank divided by the volumetric

flow of an actively ventilated tank.

To estimate organic emissions during evaporator operations, we asked WHC for organic

emissions data from 242A evaporator operations (currently operating). WHC replied that

organic emissions from the evaporator are not measured but instead are reported based on

calculations using the feed stream concentrations. The calculations for recent evaporator runs

ar not yet completed, but should be done in the next few weeks.

Using the attached calculation the following table is developed for organic emissions.

m$tnie,u„fry.ass



Pollutant Source Peak Hourly
Volume
Released

(m3/hr)

Annual Average
volume of
release (tn3/yr)

Chronological
Phase

see note 1 TF9E (1 tank) 0.33 720 see note 2

TFBE (1 tank) 0.33 720

" TF3E (1 tank) 0.33 720 '

" TF4E (2 tank) 0.66 1450

" TF5W (2 tanks) 0.66 1450

" TF6W (2 tanks) 0.66 1450

" TF1W (1 tank) 0.33 720

TF3W (2 tanks) 0.66 1450

" TF2W (1 tank) 0.33 720

" TF4W (7 tanks) 2.31 5060

see note 3 any source 4000 during retrieval

see note 3 any source 4000 during retrieval

Note 1: The organic compounds and their concentrations are assumed to be those for the mid

point data from Tank C-103 head space analysis. (see attached table)

Note 2: These emissions should remain constant until retrieval operations begin in 2003. These

emissions should decline approximately 6-7% per year between 2003 and 2015 due to tank

retrieval. After 2018 VOC emissions from the tanks should go to zero.

Note 3: At any time during retrieval operations two organic tanks may be subject to retrieval

operations. These tanks could come from any two source areas. These tanks will have

organic compounds identified in the Tank C-103 headspace analysis. The concentration of

these compounds will be ratioed down from the mid point concentrations identified for Tank

C-103 by the factor 2.07E-5.

e„BtRieN,#?y.oss



T.4BLE 53.1 SOU,'2CE TYPES A:1DLOCATIO:IS.

l
SOURCE

I
SOUZCE LOCATION• ELEVATIO:Y OF SOURCE

In'` e'
r^^

YA:ti2E ••
x coord. coord.

(m) TYPE

aY TF1E 573556 13744 200 AREA
TF2E 573556 137282 200 AREA
T'13E 573771 137252 200 AREA
TF4E • 575075 136493 200 AREA

AW 7P5E 575332 136378 205 AREA
^ TF6E 575365 136279 205 AREA

TF7E 575281 136157 205 AREA
TFBE 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
\,,/ TFIOE

TFIlE
TFIW

575304
575481
566738

135806
135747
136662

210
210
210

AREA
AREA
AREA

T^( TP2W 566715 136373 210 AREA
T TF3W 566689 136146 210 AREA

TF4W 5667,4 135000 205 AREA
TFSW 366750 134399 205 AREA

SK TF6W 566746 134162 205 AREA
TA1W
TA2W
TA3W

566833
566886
566930

136570
134878
13':14

210
205
205

AREA
AREA
AREA

S/lE G

TAIE
TA2E
PROC

573755
575163
573579

137383
136336
135229

200
200
215

AREA
AREA
AREA

HTCH 571332 135953 225 AREA

SKIN
ST-L
ST-H

574425
574120
574410

135978
135901
135978

215
215
215

AREA
AREA
AREA

Notes: ' Location of arn sourcrs repr•3rnu southwest corner of area (coordinates in tm^ers)
" Tank farm sources have the prefix TF', transfer annex areas have the
prsfix TA'; source IDs ending in 'E' are Iocarrd in the 200 East area,
while those ending in'W' are Iontcd in rhe 200 West area. Oeher soumu
are d_-fined as follows:

PROC - Vitrifiation process facility construction emissions
BTCH - Concrue batch plant emissions
SMIN - Miairaal prurcumat procrSS stack
ST-L - T?A iow fevel waste pcaeess stack

ST-H - TYA high level waste process stack

Coord'aate ioetions are given consistnt with ASI coordinate system.
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^
wHC-SD-WM-SARR-011', Rev. 0

TASLE 1. PRELIMINARY DATA FOR C-103 HEADSPACE

MAXIMUM DATA MID DATA MINIMUM DATA
CHEMICAL POINT POINT POINT

(mg/m') (mg/m(mg/m')

Acetone 299 77 0.44

Acetonitrile 182 30 0.20

Ammonia 202 202 202

Benzene 21 4.1 0.05.

1,3-Butadiene 0.32 0.30 0.22

Butanal 176 7.4* 7.4*

Butanol (n-butyl
.alcohol •

.597 198 0.64

Hexarie 187 12 0.50

2-Hexanone (methyl
n-butyl ketone )

32 ' 10 0.03

Methylene chloride
dichloromethane)

318 33 0.02

Dodecane . 3713 1376 16

Trid'ecane 4500"' 1090 82-

Propane nitrile 132 29 0.06

Tributylphosphate 302 12 1.3

* The mid'and minimum.data points for butanal are the same because of the
nature of the data and the method used to determine these pojnts.

As new data become available, they should be incorporated into the
release consequence calculations. Current Tri-Party Agreement milestones for
characterization are as follows (Osborne 1994):

o M-40-06 Complete vapor sampling and characterization of tank 241-C-
103 by August 30, 1994.

o M-40-O8 Complete vapor sampling and characterization of all Organic
Watch List tanks• by November 1995.

o M-40-03 Complete vapor sampling and characterization o.f all
Ferrocyanide Watch List tanks by November 1995.
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DATA REQUEST 57

No Action Alternative - Tanks

For No Action the following activities will take place:

SST wastes will be left in place following the completion of salt well pumping.

DST wastes will be retrieved and transferred into new DSTs twice during the 100 year

period where institutional control will be maintained.

The following activities will be completed for DST wastes:

Construction

Note: The following will be constructed for each retrieval campaign. (Each construction

activity will take place twice)

Build DST transfer piping

connect existing DST facilities to new tank farms and new evaporator

• Build replacement evaporator

Build tank retrieval systems
Build new tanks

- 26 new DSTs will replace existing 28 DSTs

- Diesel generator building
- Gas sampling and stack monitoring facilities

- Administration building

- Possible weather enclosure over tank farm
- Tank ventilation systems

Operation

Retrieve DST wastes

- Direct ttansfer supernate to new DSTs
- Add dilution liquids to remaining wastes, run mixer pumps and slurry pump to

evaporator
- Process slurry through evaporator
- Retrieve 99% of DST waste

Monitor SSTs

Operate Evaporator
- Evaporate all slurry transfer to maintain waste volume

- Treat condensate of liquid effluent treatment facility

forrsu I engin Icngrcq.Qf7



From the No Action Data Package the following emissions estimated are made:

Non Radiolo-,i:cal Operatin; Emissions: (For additional tank emission data see Request No.

55)

- Table 5-5 attached

- These emissions were taken from the HDW EIS and represent an estimate for

emissions associated with tank farm surveillance during the 100 year institutional

control period

- These emissions appear to be vehicle emissions

- If these are to be modeled, they can be divided by 100 to get an average annual

emission. A peak emission could be estimated using the following factor:

Non Rad Operating Emission X I X 1 vr X 2 (peak factor)

18 (tank farms) 100 yrs 2,000 his

Emission quantity X 5.6 X 101 (peak hourly emission) kg/hr - tank farm

Thus the peak hourly emission for any of the pollutants in table 5-5 can be calculated

using the above factor.

Emissions will be very small.. For example: The CO estimate is for 710 k1a.

The CO peak hourly emission rate per tank farm is:
710 kg X5.6X10-'=4X104 kg/hr

Radiological Operating Emissions:

- Table 5-6 attached
- Memo and attached hand calculation from Chris Memg (WHC) to Dave Murray

(attached)

- Engineering data package Appendix B (attached)

The following points should be made for the radiological operating emissions:

- The radiological emissions are estimated using measured emission data for the tank

farms in 1993. Emission data was obtained only for areas 3EDS and 5EDS (3DS =

tank farms AN, AY, AZ, sources TF5E, TF6E, TF7E), (5EDS = tank farms AP,

AW, sources TF10E, TF11E)

The memo noted above states that the emissions from other tank farms were either below

detection or below reportable amounts.

- The quantities reported in table 5-6 are for the 100 year institutional control period

- Appendix B summarizes the calculations for determining the emissions based on the

measured 1993 data

famflcngin I engreq.057



- Annual emissions can be calculated for any year using the following expression:

N=NoZ-"; 0liz
tia

For Cs, N = 5.3 X 10'5 Ci X e-•0'-"` (t in years from 1995)

Sr, N = 8.4 X 10' Ci X e-•0'-47t (t in years from 1995)

I, N = 4.6 X 10-1 X e`og x'°'& (t in years from 1995)

The air emission from tank farms are not a result of any processing activities and
should remain constant throughout the 100 year period without any peaks.

• The radiological air emissions from tank farms can be identified as follows:

Pollutant Source ID Peak Annual Phase
Hourly Average

(Ci)
Cs 137 TF5E - 1.06 x ur°e-I' Yrs 1995-2042
Cs 137 TF6E - 1.06 x tVe•^^^ll Yrs 1995-2042
Cs 137 TF7E - 1.oex Yrs 1995-2042
Cs 137 TF10E - i.o6 x toae^Jll Yrs 1995-2042
Cs 137 TF11E - 1.06 x tWe7^Jl' Yrs 1995-2042
Sr 90 TF5E - 1.68 x:o•e•^• Yrs 1995-2042
Sr 90 TF6E - 1.68 X ios e^•* Yrs 1995-2042
Sr 90 TF7E - 1.68 X 1o4e^-4* Yrs 1995-2042
Sr 90 TF10E - 1.68 X io4e•^-•* Yrs 1995-2042
Sr 90 TF11E - 1.68 x ur'e^•^ Yrs 1995-2042
I 129 TF5E - 9.2 x twe•p^ Yrs 1995-2042
I 129 TF6E - 9.2 X to•e ^^• Yrs 1995-2042
1 129 TF7E - 9.2 X to4C°" Yrs 1995-2042
I 129 TF10E - 9.2 X io-'V°E^ Yrs 1995-2042
I 129 TF11E 9s X to'e'°Ey Yrs 1995-2042

After the year 2042 all DST wastes will have been retanked into new DSTs located in the same
area as the TPA vitrification facilities.

Making the assumption that all releases from the new DST tank farms will occur from the
TPA HLW vitrification stack source location the following table is developed.
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Pollutant

Cs 137
Sr 90
I 129

Source Peak Annual Phase

Hourly Average
(Ci)

ST-H - s.a X o-"e•^•^^ Yrs 2042-2095

ST-H - 8.4 x 10e`^-4" Yrs 2042-2095

ST-H - 4.6 x 1oo-1e'wE^ Yrs 2042-2095

Note the emissions for any given year falling in the phase noted can be calculated by

subtracting the year from 1995 and using the result-e& to evaluate the expression in the annual

average column for the pollutant of interest. This was done because of the continuously

changing emissions resulting from the short half life of Cs & Sr.

For evaporator emissions the following breakdown applies:

Pollutant Source Peak Hourly* Annual Phase

Ci/Hr Average**
Ci/Yr

Cs 137 ST-H 6.3 X 10'' 2.76 X 10-' Yrs 2037-2042

H 3 ST-H 9 X 10-' 39 Yrs 2037-2042

Sr 90 ST-H 7 X 10-' 3.1 X 10'' Yrs 2037-2042

I 129 ST-H 6 X 10-' 2.72 X 10-' Yrs 2037-2042

Total Beta ST-H 4 X 10-10 1.9 X 10-6 Yrs 2037-2042

Total Alpha ST-H 4.6 X 10'10 2 X 10-6 Yrs 2037-2042

Cs 137 ST-H 2 X 10'' 8.7 X 104 Yrs 2087-2092

H 3 ST-H 5.3 X 10' 2.3 Yrs 2087-2092
Sr 90 2 X 10-' 9 X 104 Yrs 2087-2092

I 129 6.2 X 10'' 2.7 X 10.' Yrs 2087-2092

Total Beta 1.2 X 10'10 5.4 X 10-' Yrs 2087-2092

Total Alpha 4.7 X 10-10 2.08 X 10'6 Yrs 2087-2092

*Peak Hourly: Annual Average X 1 yr/365 days X 1 day/24 his X 2 (peak factor).

** Annual Average: Evaporator estimate (10 yr)/5 yrs operation period. These evaporator

emissions were annualized without using the decay equations.

The new tanks will be located in the same area as the TPA facilities so the source for No

Action should correspond to PROC (ESE source area for TPA construction emissions).

The construction duration is 6/2033 - 6/2037 and 6/2083 - 6/2087.
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Pollutant Source Peal: Hourly' Annual Phase
Average

Particulate PROC 16.25 k,a/hr 16,250 k^g Construction

SOz PROC 2 Whr 2,000 kg Construction

CO PROC 4 500 kg/hr 4,500,000kg Construction

Hydrocarbons PROC
,

225 kg/hr 225,000 kg Construction

NOx PROC 237 kg/hr 237,500 k^g Construction

Aldehydes- PROC 7.4 kg/hr 7,375 kg Construction
(HCHO)
Organic Acids PROC 0 0 Construction

Thermal (J) PROC 9.5 X 1010 J/hr 9.5 X 10" (J) Construction

Fugitive dust PROC .07 mt/hr 68.75 metric Construction

ton

Peak Hourly: Annual Average X 1/365 days X 1 day/8 hrs X 3 peak factor.

Peak Hourly: Annual Average X .001.
Annual Average: Total estimate/8 years.

^)a E: SeE inf-z^-E S-II &-u4c,^j
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Table 5-5. Nonradiolo-ical Opeztin- Emissions

(Units as Indicated).

z'^ s q i^is^ ^ ^ xItAt, ^' `=k^ ^a ^n̂L .^ ^xvx
.Yxv.f.`.L..i'cax<^^v^l+ttm'.i'^iYd$r.rt.N.Y:$.v::^Y1.M27fb'Z^.T..`1.Q.t<Li.f:^^!'im+L

Thermal releases

s va D^s^osz Acaa .^^

1.1 x 10t' J

Paniculate I 20 kg-

Volatile organic compounds 68 4-

Fugitive dust n/a

Toxic Air Pollutantsc't not available

NOx (as nitrogen dioxide) .77 k^-

SOx (as sulfur dioxide) 12 ka

Carbon Monoxide 710 k^-

Notes:

J = joule

kL, = kiloeram

'The values for these emissions (over the 100-year period) were taken from RHO-RE-ST-30 P. Table
4-17, paoes 4-24 and 4-25 (Haaford Defense Waste Disposal Alternatives: Engineering Supporr Data
for the HDW-EIS.

7he list of Toxic Air Pollutants present in the tank farrbt has not been completed yet. The final list

will include only those species that are present in sufficient quantities to be regulated. Vapor
characteriation of Tank 241-C-103 head space is being used as a worst case to estimate the amount of
Toxic Air Pollutants <iven off by the tank farms. The data for the Toxic Air Pollutants will be in the

soon to be released Draft Tank Farms Air Operating Permit.

RHO, 1985, Hanford Defense Waste Disposal Alteraativer: Engineering Support Data for the HDW-
EIS, RHO-RE-ST-30 P, Rocl.-well Hanford Operations, Richland, Washington.
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Table 5-6. Radiolo;ical Dveracing Emissions (Ci). ^lul jC0q S

+;tX ib
^^

t e n
S i

'^t c ^

T
C E ' . .D D'S-OScI^5 ^.\ w^ e ^^•

ii^ V
> \

.^F`Y t^^`)i^FJwt. L."l
R i t ^i F

. T
Y ^4 S h .:.i 4

l ' ^"^^` II C ^
Q

^"^•.•.
^^S^OBSY^TOT fFOII3a _^ 2i r Emu^ ons--from.A_ uZ' SS^S

^a ^<s^ ^aD 11C 0 ^' ` ^'-'*
`

o^
; , 3̂

2"Am 0 n/a 0

t'C 0 n/a 0

t"Cs 2.1E-03 n/a 1.5E-02

3H Below Detection(s) n/a(6) 2.1E02
1791 4.6E-03 n/a 2.7E-02

239Pu, 70Pu 0 n/a 0

105Ru 0 n/a 0

'StSrn 0 n/a 0

'Sr 3.1E-04 n/a 2.0E-02

"Tc 0 n/a 0

"Zr 0 n/a 0

Total Alpha n/a 2.1E-05 n/a

Total Beta n/a 1.2E-05 n/a
Percent PM-10m 100 n/a n/a

Notes:

'All values in Ci except for percent PM-10.

Starting air releases for tank farms were taken from WHC-EP-0527-3. Em•iromnuual Releases for
Caletuiar Year 1993 (Thomas and Curn 1994). The release values were then decayed and summed

•. over the 100-year period (see Appendix $).

rrhese relea5es were below the trip point for reporting individual radionuclides so total alpha and beta
were reported in the Westinghoase Hanford Companv Efl7uent Releases and Solid Waste Managenrent
Report for 1987: 200/600/1100 Areas (Coony et al.).

'These releases were based on the yearly releases of the evaporator while processing approximately
41,600 mt (11 million gal) of waste in a year as reported in the Westirtghouse Hanford Company
Effluent Releases and Solid Waste Maaagemeut Repartjor 1987: 200/600/1100 Areas (Coony et al.).
To evaporate 416;00o ml (110 million gal) of waste (at a 3-to-1 dilution) at 41,600 m' (11 million gal)
'a year, requires the equivalent of 10 years of operation for each retanking or 20 years of emissions at
this level. The releases were calculated by decaying the 1987 releases to the point of evaporation and
summing the releases over the evaporator operation while decaying the radionuclide during the
evaporation (see Appendix $). The actual evaporation for retanl:ing is scheduled for 5 years each time
so the emissions may be more concentrated while remaining within release limits.
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Tzb1e 5-6. Radiolo^ical Oueraling Emissions (Ci).

Notes: (Continued)

'Table 2-1 of the Environment Releases for Calendar Year 1993 (Ihomaaz and Cum 199-',) indicates that

air sampling was not done for tritium in the 200 Areas based on its known absence or extremely low

concentrations and dose impact.

°No separate air emissions were compiled for different radionuclides in the Westinghouse Hatjord

Company Eff7aent Releases and Solid Wasre Management reoorr for 1987: 200/600/1100 Areas (Coon,v

et al.); therefore, the tritium releases are contained in the total Beta entry in this column.

'Percent PM-10 is 100 percent as all released particulates are less than 10 microns.

Coony, F. M., D. B. Howe, and L. J. Voigt, 1988, Westinghouse Hanford Company Effluent Releases

and Solid Waste Management Repon for 1987: 200/600/1100 Areas, WHC-EP-0141, Westinr!house

Hanford Compant, Richland, Washington.

Thoma.s S. J. and B. L. Cum, 1994, Environmental Reteases for Calendar Year 1993,

WHC-EP-0527-3, Westinghouse Hanford Company, Richland, Washineton.
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Table 5-10. Nonradiolo.gical Cons-LTuction Emissions (units as indicated).

Particulate (k,g) 130,000

SO^ as sulfur dioxide (SO) (kg) 16,000

Carbon monoxide (kg) 36,000,000

Hydrocarbons (k,g) 1,800,000

(exhaust and fu.-itive)

NO, as nitro,gen dioxide (NO2) (kg) 1,900,000

Aldehydes (kg) 59,000

(as HCHO)

Organic acids (k-,) 0

Thermal releases (3) 7.60 x 10"

Fu,gitive dust (t) 550

Notes:

J = joule
k- = kilogram

NO, = Nitrous oxides

S0, = Sulfurous oxides

t = metric ton

'The values in this table were factored from the No Separations alternative by using a ratio of the

construction costs.
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Table 5-11. Transportation of Fartnen Bor,ow Const-uction Mate.-ial (Units as Indicated).

^
,; .

'.:'^:i awu^+Eb.. •n:iti^N:^ .Cr A. ,?::;.

Borrow source location (state) 3!cm N«' of site

Route location Route 3 to Route 4

(state mileage) (5 Km)

Road type Laravel or asphalt) I Gravel, level

Total number or triDs
Truckt" 31,000

Train 0

Barge 0

New road construction (miles) 0

Load volumes (m') 6.1

Notes:

km = }:ilometer
m3 = cubic meter

NW = northwest

'The values in this table were factored from the No Separations alternative by using a ratio of the

construction costs.

KlomrL; -az 31 avc7 ^^tp<

, Va. du5+ eA ,S5 iDr,s

4-w,fi at-,- SPL4 bx, rroLD s I^ -e
6-4

^^.a '(J^ nt^ ^vc^.ov^ 5 Y`l^ •^+S I S l^1ts S^to>a ^

6t^ y^ Tl25Qv«^Sa.. -!O'T^' ^(J^ tn4EP-l-,n ^n7v^rrt^'+tnJ

r^ ^ a
FQDve.^} ^`^ 4 '^ Cc,.s-FNC.F,ua^ r^rssx^.JS ^/ 5o^1rC¢, . .

Since +^e {v3t^t^Q % 5F es^tma^2 ls dc-ForpD frarVtlf.

I l0 SeQna ^ } u.^S c^c^} ^^"^ ^ ^) ° ^t^^tte cl^ e.-{Im-;,'E'e.

CLn be- ^li^ iX^uess^^ }^ ^orratJ S^e ^ CnnSf<^G^ cJ 5^e

In c. S,m^^a• tnanne.(' 4v-ttCa. ^7Ad l^ Se.Qc.re.-f+,T^^S ^ii,
Usrt^..-}•4 P^t 32% ^u^tf; e ^+ coMes

.t^{' ^f,o^k1frt, ^, bo.^ ^ i^ c'n 5-n °P`.r
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Table 5-21. Oveizl Schedule (Calendar Year Srart/Completion Date).

a•)+1A^b^'^.` i LS. LID
^ ^C..^ SS^ S^ Lq N .^E

as a

Construction 06/2033 - 06/2037 06/2083 - 06/2087

Tank retrieval and re-evaporation 06/2037 - 06/20,12 06/2087 - 06/2092

Decontamination and decommissioning 06/2042 - 06/2047 06/2092 - 06/2097

Monitorin,a and maintenance 01/1995 - 01/2095

Research and development n/a

Notes:

Tigure 2-2 is a represeotation of the above schedule.
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APPE^\'DIX B

CALCUZATION OF IR4DIOLOGIC:-kL RELEASES TO AIR AND

WATER FROM THE TANK FAR'KS AND EVAPORATOR

OVER THE FIRST 100 YEARS

The amount of a radionuclide at a given time in its decay life is represented by:

N=N°e-).`

where:

N = the amount of the radionuclide at time t

N° = the amount of the radionuclide at time zero

X = the decay constant

In 2
ttr-

t1rz = the half life or the amount of time before half the original
amount of radionuclides decay

To find the amount of environmental releases over a 100-year period the decay equation is

integrated over 100 years.

f t^N° e-zt dt = N° f " e-t` dt =
0 0

= N° ^ -e-
x.^

_
1

10

° [e-xtoo
eo7 =N
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eo z-xtw

2for 137Cs t3^ = 30 years so X = 30 = 0.0231 y"'
y

^
for "'Sr tlr, = 28.1 years so X = - = 0.0247 y-'

28.1 y

for 1291 11 = 1.7X10' years so ?. _
in

2 = 4.08X10-S y-t

R 1.7X107 y

Current yearly tank farm air releases are:

"'Cs = 5.3 X 10-5 Ci

9oSr=8.4X10-6 Ci

129I = 4.6 X 10-5 Ci

Tank Farm releases for 100 years for each of these radionuclides are:

for137Cs

-o.m^ttico^
5.3 X 10-5 Ci [ 1 - ]= 2.1 X 10-3 Ci

0.0231 0.0231

for'oSr

1 e-o.o?,ntioo> a
8.4X10^ Ci[ - ] = 3.1X10 Ci

0.0247 0.0247
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for 1 19,1

e
-4 txio-1(100)

4.6X10 3 Ci( 1 ]= 4.6X10 Ci

4.1X10-8 4.1X10-1

Yearly evaporator liquid releases for 1987 are:

'H=4.30X10'-Cl

137Cs = <4.91 X 10,' Cl

"Sr = <6.07 X 10' Cl

'29I = < 1.36 X 10'' Ci

Yearly evaporator air releases for 1987 are:

Total Alpha = 1.0.4 X 10'6 Ci

Total Beta = 3.63 X 10' Ci

The first evaporation connected to retanking occurs in 2037. The releases above will be

decayed to that time (50 years). The decayed releases then will be summed and decayed

over the first ten year operation of the evaporator. The releases then will be decayed to the

beginning of the second evaporation which starts in 2087 (another 50 years). The decayed

releases then will be summed and decayed over the second ten year operation of the

evaporator.

N=N°e-a`

where:

N = the amount of the radionuclide at time t
NO = the amount of the radionuclide at time zero

X = the decay constant

ln2

rir

tI f_7 = the half life or the amount of time before half the original

amount of radionuclides decay
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2for `Cs ti^ = 30 years so i. = 0.0231 ^-'
30 y

^
for yOSr t,r = 28.1 yeazs so X

28 . 1
J = 0.0247 y
Y

"^. _ -^•08X10-6 y
-t

for 1'-9I t = 1.7X107 years so
In 2 _

'r 1.7 X 10' y

for 3H t,r, = 12.3 years so X
in 2 0.0564 y-'

12.3 y

Therefore, the amount of the radionuclides after 50 years is:

for 'H

N = 4.3X102 Ci e-0.1101) = 25 . 7 Ci

for 137Cs

N=4.91X10-3 Ci e-0-0731t50J = 1.55X10-' Ci

for9DSr

N = 6.07X10-3 Ci e-O•0247(so) = 1.77X10-3 Ci

for ''-'I

N = 1.36X10-3 Ci e-4•1X10^(50) = 1.36X10-3 Ci

for Total Beta (decay the same as90Sr)

N = 3.63X10-6 Ci e-0'0247(50) = 1-06X10-6 Ci
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for Total Alpha (decay the same as Pu tf,., = 24,400 y X = 2.814 X 10"5)

N = 1.04X10-6 Ci e :2.94^ta-3(50) = 1.04X10-° Ci

First evaporator releases over a 10 year period are calculated below:

eo e-z1o

z ]

Evaporator releases for 10 years for each of these radionuclides are:

for 'Cs

1 e-o.o231(to)

Tora1=1.55X10 3 Ci[
0.0231

-
0.023 1

] = 1.38X10-2 Ci

for 'H

-a.osts(tol
25.7Ci[ 1 - e ] =196.4Ci

0.0564 0.0564

for90Sr

1.56X10
z

Ci1.77X10-3 Ci( 1 e

0.0247 0.0247

for 1291

-4.1 X 10-t (30)

1.36X10-3 Ci[ 1 - e 1.36X10 Ci
4.1X10-$ 4.1X10-$

for Total Beta

-°.o2a7(1o) 6
1.06X10^ Ci [ - ]= 9.36X 10 Ci

0.0247 0.0247
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for Total Alpha

-2.94 X 10-'(10)

1.04X10-0 Ci[ 1 e ]= 1.04X10-5 Ci
2.84X10 5 2.84X10-s

The second evaporation will occur after another 50 years of decay. Release concencrations

after the second 50 years are:

N=N'e-''`

for "'Cs

N=1.55X10-3 Ci e-0•o^i(soJ = 4.87X10-' Ci

for'H

N = 25.7 e-o.osw(sq = 1.53 Ci

for "Sr

N= 1.77X 10-3 Ci e -0•o247(so) = 5.14 X 10-; Ci

for "-1I

N = 1.36X10-3 Ci
E

4.IX10"^(5°) = 1.36X10 3 Cl

for Total Beta (decay the same as 90Sr)

N = 1.06X10-6 Ci e-0-0247(50) = 3.08X10-7 Ci

for Total Alpha (decay the same as Pu t'R = 24,400 y X = 2.84 X 10'5)

'N = 1.04X10-6 Ci e-2-eax1o-3(50) _'1 04X10-6 Ci
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Second evaporator releases over a 10 year D-eriod are calculated 'o--loA•:

eo e-xto

Evaporator releases for 10 years for each of these radionuclides are:

for "'Cs

-a.o^t tio^
4.87X10-4 Ci[ 1 - e ]= 4.35X10-3 Ci

0.0231 0.0231

for'H

1 E-o.ose.+(1a)
1.53Ci[ - ]=11.7Ci

0.0564 0.0^64

for 90Sr

1 e -o.o^7(to)
6.14X10^ Ci( 4.56X10 3 Ci

0.0247 0.0247

for `'-,I

1 e-+.ixro-'(1o)
1.36X10-3 Ci[ - ] = 1.36X10-- Ci

4.1X10-8 4.1X10-8

for Total Beta .

3.08X10 7 Ci[
1 e

- ] = 2.72X10-6 Ci
0.0247 0.0247

for Total Alpha

2 a+xto-}(io)
1.04X10-6 Ci( 1 - e ]= 1.04X10-5 Ci

2.84X10-5 2.84X10-5
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Total rel°..,ses for the evaoora[or is a sum of the firsc and second evapo -,Eor one _:ion

releases:

for '''Cs

<1.38X10''-= <4.35 X10' = <1.8X 10'2 Ci

for 'H

196 Ci + 12 Ci = 210 Ci

for 90Sr

< 1.56 X 10-2 =<4S6 X 10'' =<2.0 X 10'2 Ci

for 1'-'1

<1.36X10'2+ <1.36X10''-= <2.7X10'ZCi

for Total Beta

9.36 X 10'6 -11 2.72 X 10-' = 1.2 X 10'S Ci

for Total Alpha

1.04 X 10'S + 1.04 X 10'S = 2.1 X 10'S Ci
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DON' T SAY i i--- t.'rite %:i

TO: Dave Murray

cc: Ed Fredenburg

D."-^1^: a'(31j9..

RON: Chris H=_ng 7

Telephone: 370-%947

SUBJECT: No Disposal Action - Open it=:^t - radioactive emissions

The air ooerating emissions from 1993 for the tan;< rarms (Table 5-6) had data
for areas 3EDS and SEDS. No emission data was given for the other areas. This
indicates that the araounts released may have been so low they were not
detectable or the releases were below reportable amounts.

The releases of tritium are associated with the operation of the evaporator.
The evaporator releases and calculations remain the same and were not
identified in the areas given. The tank farn releases and evaporator releases
are separate in Table 5-6.

Please find attached the calculations for the releases from the areas where
data was available.

Also, find attached the updated tables discussed earlier.

a-3naa-7z3 cntl95) a_fnl<
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^ -

M

_
r ^

LL.d (&)^^)

SLL•'SaSe :A=''1:'L

Temoo:mly . 360,Ct7G2
?^r^^nEntly 150,000

I GTate: (^^r^ I 17 0OO

LIlei^(--,)

Elecs;.a1 (GWu) 0."
P;o?an: (_,') 7,500
Diesel iLe! (n') 63 •
^'ia5o1L^c (43) 86

MaterialsO)
Co=zete. (ns) 120,000

S
Carbon s.e:.l (t) 12,000
Stin1_ess st,el (t) 22
l4steloy (t) 0

^'C2Y2t10Il (II3) 3,700,000

R+nrap 0

Structure bac'ka'ill (n3) 3 500 0000, ,

Totl Con -m- ted Matc-rizi (m') 0
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r.nvironram*a! Ir-.^au Stldy (^on cc al. 1995)
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e,..tis n^is ra^k ^ for those na^oramr<. Ihe iolloFi^ asstzodoas ^-r-re rida for
deoarm:«+o=L-g : 5 pere--at of tL`--- cancr_L and se-.nl r+Ill :enaa car.r-,.,in-•r-a • 85 oe:ceat oC the
sszi^Llss sxl will xzzmai con==+*^ L--d; 3 pcr*-' of the d_-=_zain^-d s.ee1 L co=rt will M
Labxi':; wd i;n sTVOracra w31 :e xrmnixd in a'a-c So na tanr^+*rin- tad sa1 ^+ould ^--d to be
xztoved. - • • -
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Request Number 042

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Young (ASI)

Phone Number: (509)946-7112

Date: 3/20/95

Fax Number: (509)943-6812

Request Information: Data request for modelling of risk from routine operations.

Item 1 Priority A

Need Date: 4/7/95

Response: see attached

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: lAK i i 11W -
Marc Nelson - Deputy roject Manager
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Date: March 21, 1995

To: Dave Murray

From: Joan Young Q>^

Subject: DATA REQUEST FOR MODELLING OF RISK FROM ROUTINE OPERATIONS

The TWRS EIS considers risks to the remediation worker, nearby worker, and the public.

Risks to the remediation worker are from direct exposure to radiation and chemicals during the

work day. Risks to the nearby worker and the public are assumed to result from ingestion and
inhalation of radioactive, toxic, and/or hazardous atmospheric emissions from tanks, process

stacks, and vents. Receptors and dose calculations are further described in Attachment One.

Please address the following questions or data requirements, so that these risks can be estimated

for the No Action, ISV, Cs and Sr Capsules, and the TPA ( if changed) Alternatives. The items

are listed from greatest to least priority. Items 1 and 2 are mandatory. The remaining items are

important, but they are not mandatory.

Q
PROVIDE THE AMOUNT, PATHWAY, AND LOCATION FOR RELEASES TO THE

VIRONMENT. A SIMPLIFIED SCHEMATIC AND/OR DATA TABLE IS RECOMMENDED

THAT PROVIDES FACILITY CONFIGURATIONS, LOCATIONS OF RELEASE, RELEASE

AMOUNTS, AND DURATIONS OF RELEASE FOR ATMOSPHERIC EMISSIONS FROM THE
TANK FARMS, STACK(S), AND VENT(S)

For No Action. Cs and Sr Capsules, and ISV Alternatives:

For the purposes of assessing risk to the nearby worker and the public from routine

operations, a simplified process schematic and/or a data table is needed that provides the
systems configuration (e.g. locations of process buildings, outside storage tanks, transfer lines,

LLW disposal vault, HLW storage facility, and their associated stacks and vents), locations of

releases, the volumes and concentrations of effluents at release locations, and the duration of the

releases.

2. IDENTIFY NUMBER OF AVERAGE AND MAXIMALLY EXPOSED WORKERS AND

ASSOCIATED DOSE

For TPA:

For the TPA Alternative, it was assumed that occupational radiological exposure resulted

in the same average whole body deep dose as for the PUREX plant during 1986 (WHC 1995,

Table 7-26). Dose was 200 mrem/year to the average worker and 500 mrem/year to the
maximally-exposed worker (maximally exposed individual or worker, MEI). Please verify that this

assumption is acceptable for the TPA Altemative.

H:Watayky%"Vfawa4%datalraq
MercA 20.1995



DATA REQUEST 042

Emissions during operations:

Extensive Retrieval- Ex Situ Vitrification Alternative

The operating emissions for this alternative are being revised. We are waiting for WHC to

provide stack numbers, locations, and flow rates. Updated emissions data for this alternative

will be provided at a future date.

Note: The material balance in the data package changed between revisions, mainly to get

agreement between the input stream in the material balance and the inventory data supplied by

WHC. The changes should be minor.

No Action Tanks

See attached data request 57.

Capsule Alternatives

See attached data requests 58, 59, 60.

Note: request 60 is awaiting additional information from WHC and will be provided at a
future date.

Minimal Retrieval - In Situ Vitrification Alternative

See attached data request 56.

engAtleninfrq.055
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WHC-SD-1LIf-EV-104 Rev. B

Table 9-6. Radiological Qperating Emissions. (Ci)

ifi ' _ ^'^ ^^.a^^^"'`g}^^y^^ s :•,:^ Nj^H v°'u^'2..twu <'i'^^,^'£•v^v i'=

.u^'.^.^3xRaa;xtt^.^a^•. 'af..S^.^'F$b3S.'^'a;sx

n ^ ^-Fr2 ,par[^
^ s`^s,3"

^^ ^b^y

.iw^..?nkd.'^'cw .3,xas

5.3E-02

'ri^It"7Ft'1.`I ar

^<^^^a ^^`st^ ^

^s C T.TEk'a^ _• `^

4.2E^

t'C 5.3E+03 n/a°
t"Cs 2.5E+01 6.9E-2
1291 1.6E+01 3.5E-4
239'240pu 1.7E-02 4.2E-4
tOdRu 1.9E-08 1.0E-2
tstSm

3.2E-01 NA
"Sr 2.7E+01 2.8E-3

"rc 1.6E-02 n/a
'sZr 1.8E-01 n/a
%PM-105 2.67E-01 - 6

Notes:

'All values in Ci except for % PM-10 which is in metric tonnes

=Air values taken from material balances (Streams 907 and 917 in Appendix A)

'Water values are based on effluent streams from both Pretreatment/low-level waste
(LLW) and high-level waste (HLW) flowsheets (Streams 807 and 802 respectively) and
design basis for Liquid Effluent Treatment Facility (LETF) C-018. Yearly flowrates of
these streams were calculated. Engineering judgement set the total amount of effluent to be
Procc^d by the LMF equal to 20% of the flow for all but one year of operation. For the
last year, 100% was to be processed. The composition of the effluent was assumed to be
comparable to the feed set in the design basis. 'Iherefore the concentrations of
radioauclides/chemica]s in the discharge in the design sheet equals what the discharge would
be for the process effluent.

9-11



Request Number: 56 By:lohn Kuhn (ESE) @ (904)332-3318 Date: 3/20/95 TWRS EIS (01-K471-O1) Responded By: Michael Chang @ (818)568-7173

Alternative- Minimal Retrieval (In-Situ Vitrification)
]tem # Request Information

1. Description of the processes
(including construction activities)
indicating their nature/location

2. Emissions of all regulated pollutants
from each of the processes in:
peak hourly and average annual
emissions. Also assign emissions
to 27 identified sources locations
per Washington State Coordinates
grid system used by ASI.

See Table 56-A listed below.

3. A chronological description of a. The only construction required for ISV would be that of TFCF. Section: 4.2.3.1
the processes and emissions b. No construction would be necessary for sand excavation because it was assumed
and numbers of stacks Umt excavating and crushing equipment would already be in place from other contracts.

c. Construction would run from Year 1998 to Year 2016. Operation: Year 2005 to 2016

Source of
In situ disposal is defined as disposal of tank waste within existing SSTs and DSTs, Section 2.0
it would leave all waste in place. All sadt well pumping will be completed by the year Section 3.0
2000 before in-situ disposal would begin. Approximately 20,000 cubic meters of liquid
will bejet pumped from the SSTs and placed in the DSTs during the salt well pumping
process. In situ vitrification (ISV) would usejoule heating to melt waste in place into Section 4.1
a single block of glass. Hanford sand would serve as the glass former. The stability of Fig. 4-1
the melt would reduce the rate of radionuclide release to the environment. The
hazardous waste is immobilized in the tank system at closure. The ISV consist of: Section 4.2

Process Location
a. Send all pumpable liquid from DSTs to the 242-A Evaporator @ vicinity of A-Tanks
b. Construct tank farm confinement facilities @ vicinity of 18 tank farms Fig. 4-3
c. Fill tank voids with Hanford Site sand sand excavated from Pit 30(200E-20UW)
d. Vitrification rci 177 underground tanks Fig. 4-2
e. Install Barriers o 18 tank fanns
Assuming (4) ISV systems would be used with at least (2) in continuous operation, Section 4.2.3.2
vitrification of all 177 tanks would be completed within 5 years.
The final step of in situ would be the installation of infiltration barriers to mark the Section 4.2.4
vitrified site and prevent intrusion. The closure barrier would be horizontal, slightly
abovegrade, engineered structures whose function would be to provide isolation
of the waste site from the accessible environment.



d. Vitrification process is in sequence: front tanks to tanks within a tank farm; then from
tank fann to tank farm.

e. Construction of TFCF adjacent to a tank farm would precede operation of that tank farm.
f. Emissions from Consuuction/Operation are listed below: Table 56-A.
g. One stack for each TFCF. One TFCF for each tank farm. There will be a total of Fig. 4-2

eighteen ( 18) stacks. However, only one stack will release pollutant at a given time.

Pollutant Type Pollutant Grand Total Source ID
Pollutant (Note 1)*

Particulate (kg)

Peak Hourly Annual Average Chronological Source of Data
Emission Rate Emission Rate Phase (Note 2)* (Not,

TF(1-6)W 2.2 E3 3.4 E6 Construction
Table 7-26 (1998 - 2016)

Sox (kg) Nonradiological 7.8 E7 TF(1-10)E, TF(1-6)W 2.8 E3 4.3 E6 Construction Table 7-10
Table 7-26 (1998 - 2016)

CO (kg) Nonradiological 3.4 E9 TF(1-10)E, TF(l-6)W 1.2 E5 1.9 E8 Construction Table 7-10
Table 7-26 (1998 - 2016)

HCs (kg) Nottmdiological 2.5 E8 TF(1-10)E, TF(1-6)W 9.0 E3 1.4 E7 Construction Table 7-10
Table 7-26 (1998 - 2016)

Nox (kg) Nonradiological 6.2 E8 TF(1-10)E, TF(1-6)W 2.2 E4 3.4 E7 Construction Table 7-10
Table 7-26 (1998 - 2016)

Aldeltydes (kg) Nonradiological 1.8 E7 TF(1-10)E, TF(1-6)W 6.5 E2 1.0 E6 Construction Table 7-I0
Table 7-26 (1998 - 2016)

Organic acids Nonradiological 4.0 E6 TF(I-10)E, TF(1-6)W 1.4 E2 2.2 ES Construction Table 7-10
(kg) Table 7-26 ( 1998 - 2016)

Thermal release Nonradiological 1.2 E18 TF(1-10)E, TF(1-6)W 4.3 E13 6.7 E16 Construction Table 7-10
W Table 7-26 (1998 - 2016)

Particulate (kg) Nonradiological < 1 E3 TF(1-10)E, TF(1-6)W 4.5 E-2 < 1.1 E2 Operation Table 7-5 (Footnote 1,4)i
Table 7-25 (2005 - 2016)

Sox (kg) Nonradiological 0 TF(1-10)E, TF(1-6)W 0 0 Operation Table 7-5 (Footnote 1,4)•
Table 7-25 (2005 - 2016)

CO (kg) Nonradiological 0 TF(1-10)E, TF(1-6)W 0 0 Operation Table 7-5 (Footnote 1,4)•
Table 7-25 (2005 - 2016)

HCs (kg) Nonradiological < 1.1 E1TF(1-10)E, TF(I-6)W 5.0 E-4 < 1.2 Operation Table 7-5 (Footnote 1,4)*

Table 7-25 (2005 - 2016)



Nox (kg) Nonradiological <3.6 ESTF(I-10)E, TF(1-G)W 1.6 El < 4 E4 Operation Table 7-5 (Footnote l,4)*
Table 7-25 (2005 - 2016)

Aldehydes (kg) Nonradiological 0 TF(1-10)E, TF(1-6)W 0 0 Operation Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

Organic (kg) Nonradiological 0 TF(1-10)E,TF(1-6)W 0 0 Operation Table 7-5 (Footnote1,4)*
Acids Table 7-25 (2005 - 2016)

Thermal releases Nonradiological 1.6 E16 TF(1-10)E, TF(I-6)W 7.2 El1 1.7 E15 Operation Table 7-5 (Footnote 1,4)*
(J) Table 7-25 (2005 - 2016)

NH3 (kg) Nonradiological 5.6 E4 TF(1-10)E, TF(1-6)W 2.5 6.2 E3 Operation Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

241 Am (Ci) Radiological 9.413-6 TF(1-10)E, TF(1-6)W 4.3 E-10 1.04 E-6 Operation Table 7-6 (Footnote l,4)*

Table 7-25 (2005 - 2016)

14 C (Ci) Radiological 4.8 E-7 TF(1-10)E, TF(1-6)W 2.2 E-11 5.3 E-8 Operation Table 7-6 (Footnote 1,4)*

Table 7-25 (2005 - 2016)

137 Cs (Ci) Radiological 3.1 E-3 TF(1-10)E, TF(1-6)W 1.4 E-7 3.4 E-4 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

129 1 (Ci) Radiological 1.4 E-9 TF(1-10)E, TF(1-6)W 6.3 E-14 1.6 E-10 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

239, 240 Pu (Ci) Radiological 3.013-6 TF(1-10)E, TF(I-6)W 1.4 E-10 3.3 E-7 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

106 Ru (Ci) Radiological 3.4 E-1 2 TF(1-10)E, TF(I-6)W 1.5 E-16 3.8 E-13 Operation Table 7-6 (Footnote 1,4)*

Table 7-25 (2005 - 2016)

151 Sm (Ci) Radiological 5.7 E-5 TF(1-10)E, TF(1-6)W 2.6 E-9 6.3 E-6 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

90 Sr (Ci) Radiological 4.813-3 TF(1-10)E, TF(1-6)W 2.2 E-7 5.3 E-4 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

99 Te (Ci) Radiological 2.9 Efi TF(1-10)E, TF(1-6)W 1.3 E-10 3.2 E-7 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

241 Zr (Ci) Radiological 3.5 E-7 TF(1-10)E, TF(1-6)W 1.6 E-11 3.9 E-8 Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

%PM-l0^5 Radiological 100% TF(I-10)E, TF(1-6)W 100% 100% Operation Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)



"Nates:
1. Those presented under "Source ID" represent the 18 tank farms at 200 E and 200 W. The sequence of the tank farm operation/construction (chronologic
phase) is not determined at this time. The tank farm area as a whole is the emission source. See the attached Table 5.3.1 and the map for the tank farm
locations/coordinates/and elevations.
2. The operating life including startup and decontamination/decommissioning used to derive annual average emission rate is based on 9 years. [startup = 3 yrs
(2005-2008) = 2 equivalent operating years; decontamination/decommissioning = 3 years (2013-2016) = 2 equivalent operating years)
3. Construction phase (1998-2016) and operation phase (2005-2016) are chronologically overlapping (2005-2016). The emission rates are additive for the
annual average emission rates during the overlapping years.

1. The peak hourly emission rate is based on the following assumptions:
a. Construction hours are based on 10 average hours/day,5 days/week, six(6) holidays/year. Construction hours = 1550 hours/year.
b. Operation hours are based on 60 % operating efficiency. Also the additional 40% margin applicable to the "No Separation Alternative" will be assumed. In

addition, the nine (9) operating years will be shorten to seven (7) years because the startup and decontamination/decommissioning are assmned half of thc
full operation emission rate. Operation hours = 24 x 365 x 60% x 60%= 3154 (hours/year)

1. "Tank Farm Locations within the Hanford Site" on Page 5 - from WHC-SD-WM-TI-648 REV 0 Figure 4-1
2. "Source Types and Locations" on Page 6-- Table 5.3.1
3. "In Situ Vitrification Flow Diagram" on Page 7- from WHC-SD-WM-EV-101 Rev. B Figure 4-1
4. "In Situ Vitrification Facility Layout (1 of 5)" on Page 8-- from WHC-SD-WM-EV-101 Rev. B Figure 4-2
5. "Tank Farm Confinement Facility (Sheet 1 of 3)" on Page 9- from WHC-SD-WM-EV-101 Rev. B Figure 4-3
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.... ^.J ^.. ^a _._ . ...1.'..- : .^JL

TA3LE 5.3.1 SOURCE TYPES AND LOCATIOYS.

SOURCE SOURCE LOCATIO,\• ELEY,ITIOM OF SOIIZCE1 I^ Y
Fi^ZE t

I Ci k 1i '
! x coord.

I
coord.

CE\TcR (nt) TY?E

C3Y TF]E 573355 137u2 2W AREA

yt^ TF2E 573556 137282 200 AREA
7`r•3E 573771 137252 200 AREA {
T,'-4E 573073 136493 2C0 AREA

E 575332 136378 205 AREA

TF6E 575365 136279 205 AREA

Ti7E 57528t 135157 205 AREA
T'r8E 575380 136159 205 AREA

^ _ __ ?F9a 575310 136015 210 AREA_
V/ 7i10E 575301 133806 210 AREA

Tr1IE 575481 135747 210 AREA
"-TF1 W 566738 136662 210 L -AA:

'T%( TF2W S66715 136373 210 AREA

-r TF3W 566689 136145 210 AREA
TF4W
TFSW

566744

566750
135000

134399

205

205

AREA
An'--..A

TF6W
7A1W
TA2W
TA3W

366746
566833
566886
566930

134162
136570
134878
134444

205
210
205
205

AREA
AREA
AREA

AREA

5 G

TAIE
TA2E
Pa2OC

5737SS
S7S163
57s879

137383
i36336
133229

200
200
213

AREA
A.22.A
AREA

BTCFI 571333 135953 225 AREA

St.fM
SI'-L
ST-H

574425
574120
574410

135978
135901
135978

215
215
215

AREA
AREA
AREA

Notes: • Laea[ion af area sourecs, repeesena :autltwut mrner oCarea (coordinams in metcrsl

•' Tank farm aourres have the prefia 77-, trsnsfcr annez arns have the

prefiX 'TA-; source IDs cn4"at2 in 'E' are (ooted in the 200 Euc atsa,

wltiic rhose cndinZ in 'W' are laceeed in the 200 West area. Other soutc3

are defined as follo+ys:

P£tOC - Yiai{eation proeess facility eorsttuction emissians
BTCH ^ Concrare batch plant cmissions
SMIN ^ M7nitaal prnt-..atn. cnt process stack

Sf-L - TPA low ls+cl ..itte proeeu suek

ST-H - TPA hith ierei wsr.e process stack

CoorSinatc locattons are Zircn conssstcnt with ASI coordinate syscem.

Pal-e. 6



WHC-SD-WM-EV-101 Rev: B

Fi;ure 4-1. In Situ VitrificaIIon Flow Diaggram.
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DATA REQUEST 57

No Action Alternative - Tanks

For No Action the following activities will take place:
SST wastes will be left in place following the completion of salt well pumping.

DST wastes will be retrieved and transferred into new DSTs twice during the 100 year
period where institutional control will be maintained.

The following activities will be completed for DST wastes:

Construction

Note: The following will be constructed for each retrieval campaign. (Each construction
activity will take place twice)

Build DST transfer piping
• connect existing DST facilities to new tank farms and new evaporator
• Build replacement evaporator
• Build tank retrieval systems

Build new tanks
- 26 new DSTs will replace existing 28 DSTs
- Diesel generator building
- Gas sampling and stack monitoring facilities

- Administration building
- Possible weather enclosure over tank farm
- Tank ventilation systems

Operation

Retrieve DST wastes
- Direct transfer supernate to new DSTs
- Add dilution liquids to remaining wastes, run mixer pumps and slurry pump to
evaporator
- Process slurry through evaporator
- Retrieve 99% of DST waste

Monitor SSTs

Operate Evaporator
- Evaporate all slurry transfer to maintain waste volume
- Treat condensate of liquid effluent treatment facility

fomulenginlengreq.057



From the No Action Data Package the following emissions estimated are made:

Non Radioloaical Ouerating Emissions: (For additional tank emission data see Request No.
55)

- Table 5-5 attached
- These emissions were taken from the HDW EIS and represent an estimate for
emissions associated with tank farm surveillance during the 100 year institutional
control period
- These emissions appear to be vehicle emissions
- If these are to be modeled, they can be divided by 100 to get an average annual
emission. A peak emission could be estimated using the following factor:

Non Rad Operating Emission X _I X 1 vr X 2 (peak factor)
18 (tank farms) 100 yrs 2,000 hrs

Emission quantity X 5.6 X 10'' (peak hourly emission) kg/hr - tank farm

Thus the peak hourly emission for any of the pollutants in table 5-5 can be calculated
using the above factor.

Emissions will be very small. For example: The CO estimate is for 710 kg.

The CO peak hourly emission rate per tank farm is:
710kgX5.6X101 =4X104kg/hr

Radiological Operating Emissions:
- Table 5-6 attached
- Memo and attached hand calculation from Chris Memg (WHC) to Dave Murray
(attached)
- Engineering data package Appendix B (attached)

The following points should be made for the radiological operating emissions:
- The radiological emissions are estimated using measured emission data for the tank
farms in 1993. Emission data was obtained only for areas 3EDS and 5EDS (3DS =
tank farms AN, AY, AZ, sources TF5E, TF6E, TF7E), (5EDS = tank farms AP,
AW, sources TF10E, TF11E)

The memo noted above states that the emissions from other tank farms were either below
detection or below reportable amounts.

- The quantities reported in table 5-6 are for the 100 year institutional control period
- Appendix B summarizes the calculations for determining the emissions based on the
measured 1993 data

fomulenginlengreq.057



- Annual emissions can be calculated for any year using the followin; expression:

N = Noe''°; Ln2
tirz

For Cs, N = 5.3 X 10'1 Ci X e'.0231t (t in years from 1995)

Sr, N = 8.4 X 10'6 Ci X e'•01-47t (t in years from 1995)

I, N = 4.6 X 10'S X e-'-08 x 10-8' (t in years from 1995)

• The air emission from tank farms are not a result of any processing activities and
should remain constant throughout the 100 year period without any peaks.

• The radiological air emissions from tank farms can be identified as follows:

Pollutant Source ID Peak Annual Phase
Hourly Average

(Ci)
Cs 137 TF5E - :.oe x twe-- Yrs 1995-2042
Cs 137 TF6E - 1.06 x tWe--01' Yrs 1995-2042
Cs 137 TF7E - 1.06 x ta"e-^J" Yrs 1995-2042
Cs 137 TF10E - 1.06 x to-'e-•wj" Yrs 1995-2042
Cs 137 TF11E - i.o6x io'e-mt' Yrs 1995-2042
Sr 90 TF5E - 1.68 x tose-m- Yrs 1995-2042
Sr 90 TF6E - 1.68 x io-^e-^,, Yrs 1995-2042
Sr 90 TF7E - 1.68 X to•e-m'* Yrs 1995-2042
Sr 90 TF10E - 1.68 xtose--^47, Yrs 1995-2042
Sr 90 TF11E - 1.68 x 10;e-e4" Yrs 1995-2042
I 129 TF5E - 9.2 X 104e4^^ Yrs 1995-2042
I 129 TF6E - 9.2 X toae4 d^ Yrs 1995-2042
I 129 TF7E - 9.2 x to'e-'^Ey Yrs 1995-2042
I 129 TF10E - 9•2 X tv"e'"°°E^ Yrs 1995-2042
I 129 TF11E 9-2xt04e4 °"E" Yrs 1995-2042

After the year 2042 all DST wastes will have been retanked into new DSTs located in the same
area as the TPA vitrification facilities.

Making the assumption that all releases from the new DST tank farms will occur from the
TPA HLW vitrification stack source location the following table is developed.
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Pollutant Source Peak Annual Phase
Hourly Average

(Ci)
Cs 137 ST-H - 5.3 x io'e".tl Yrs 2042-2095
Sr 90 ST-H - 8.4 X io-°ew4° Yrs 2042-2095
I 129 ST-H - 4.6x ia'e4^°^ Yrs 2042-2095

Note the emissions for any given year falling in the phase noted can be calculated by
subtracting the year from 1995 and using the result-es to evaluate the expression in the annual
average column for the pollutant of interest. This was done because of the continuously
changing emissions resulting from the short half life of Cs & Sr.

For evaporator emissions the following breakdown applies:

Pollutant Source Peak Hourly* Annual Phase
Ci/Hr Average**

Ci/Yr
Cs 137 ST-H 6.3 X 10-' 2.76 X 10-' Yrs 2037-2042
H 3 ST-H 9 X 10-' 39 Yrs 2037-2042
Sr 90 ST-H 7 X 10-' 3.1 X 10-' Yrs 2037-2042
I 129 ST-H 6 X 10-' 2.72 X 10-' Yrs 2037-2042
Total Beta ST-H 4 X 10'10 1.9 X 10-6 Yrs 2037-2042
Total Alpha ST-H 4.6 X 10'10 2 X 10-6 Yrs 2037-2042

Cs 137 ST-H 2 X 10-' 8.7 X 10-4 Yrs 2087-2092
H 3 ST-H 5.3 X 10-4 2.3 Yrs 2087-2092
Sr 90 2 X 10'' 9 X 10-4 Yrs 2087-2092
I 129 6.2 X 10'' 2.7 X 10-' Yrs 2087-2092
Total Beta 1.2 X 10'10 5.4 X 10-' Yrs 2087-2092
Total Alpha 4.7 X 10'10 2.08 X 10-6 Yrs 2087-2092

*Peak Hourly: Annual Average X 1 yr/365 days X 1 day/24 hrs X 2 (peak factor).
** Annual Average: Evaporator estimate (10 yr)/5 yrs operation period. These evaporator
emissions were annualized without using the decay equations.

The new tanks will be located in the same area as the TPA facilities so the source for No
Action should correspond to PROC (ESE source area for TPA construction emissions).

The construction duration is 6/2033 - 6/2037 and 6/2083 - 6/2087.
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Pollutant Source Peak Hourly Annual
Average

Particulate PROC 16.25 kg/hr 16,250 kg

SO, PROC 2 kg/hr 2,000 kg

CO PROC 4,500 kg/hr 4,500,000kg
Hydrocarbons PROC 225 kg/hr 225,000 kg

NOx PROC 237 kg/hr 237,500 kg
Aldehydes- PROC 7.4 kg/hr 7,375 kg

(HCHO)
Organic Acids PROC 0 0
Thermal (J) PROC 9.5 X 1010 J/hr 9.5 X 10" (J)

Fugitive dust PROC .07 mt/hr 68.75 metric
ton

Peak Hourly: Annual Average X 1/365 days X 1 day/8 hrs X 3 peak factor.

Peak Hourly: Annual Average X .001.

Annual Average: Total estimate/8 years.

0oTE: SEE T&F-).E S-II &T-4r-^

Phase

Construction
Construction
Construction
Construction
Construction
Construction

Construction
Construction
Construction

farnulenginlengreq.057 5
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WHC-SD-WM-EV-099 Rev. B

Table 5-5. Nonradiological Operating Emissions
(Units as Indicated).

>/ 1.. M,CtR y;ek -{ J ; L \' ^'6 QP f

>^ D . ^1 JZ';h„3 S 1tQ.ms Z $
':. "3 p Z.^AL,J +Y

Thermal releases

) . .. L Y
. .: ^T - } ,(h t

h )`k ^MP,i^ ^ IYQ ^1^pQ.Saf C1C4an`'3

1.1 x V 10" J

Paniculate 20 k^

Volatile organic compounds 68 k^

Fugitive dust n/a

Toxic Air Pollutants(2) not available

NOx (as nitrogen dioxide) .77 kg

SOx (as sulfur dioxide) 12 kg

Carbon Monoxide 710 ka

Notes:

J = joule
kc = kiloeram

'The values for these emissions (over the 100-year period) were taken from RHO-RE-ST-30 P, Table
4-17, pages 4-24 and 4-25 (Hanford Defense Waste Disposal Alternatives: Engineering Support Data
for the HDW-EIS.

'I7te list of Toxic Air Pollutants present in the tank farms has not been completed yet. The final list
will include only those species that are present in sufficient quantities to be regulated. Vapor
characterization of Tank 241-C-103 head space is being used as a worst case to estimate the amount of
Toxic Air Pollutants given off by the tank farms. The data for the Toxic Air Pollutants will be in the
soon to be released Draft Tank Farms Air Operating Permit.

RHO, 1985, Hatford Defense Waste Disposal Alternatives: Engineering Support Data for the HDW-
EIS, RHO-RE-ST-30 P, Rocl.well Hanford Operations, Richland, Washington.
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Table 5-10. Nonradiological Construction Emissions (units as indicated).

^ s.: COIfSL'^33Cf1fln.^TRiSS103?':1^OZ.1Lt3iIfr• ..^ ^ i.^- NO D3SgOSalte'^ChOntl) .

Particulate (kg) 130,000

S0, as sulfur dioxide (SO2) (kg) 16,000

Carbon monoxide (kg) 36,000,000

Hydrocarbons (kg) 1,800,000
(exhaust and fugitive)

NO, as nitrogen dioxide (NO.) (kg) 1,900,000

Aldehydes (kg) 59,000
(as HCHO)

Organic acids (kg) 0

Thermal releases (J) 7.60 x 10"

Fugitive dust (t) 550

Notes:

I = joule
kg = kilogram
NO, = Nitrous oxides
SO, = Sulfurous oxides
t - metric ton

7he values in this table were factored from the No Separations alternative by using a ratio of the
construction costs.
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Table 5-11. Transportation of Earthen Borrow Construction Material (Units as Indicated).

♦ `' ). 'No:Dispasal Ar,i^on
' : '.... .a..\ S i 1.Y....¢o^ ,. >'tGnax\xSxM i.3NX^ \ a ..:...r. \x^.. \ . : Y,.: . . ,. x rtw •< .v..o:.. • . ,..:

Borrow source location (state) 3 km NW of site

Route location Route 3 to Route 4

(state mileage) (5 Km)

Road type (gravel or asphalt) Gravel, level

Total number of trips
Trucktt) 31, 000

Train 0

Barge 0

New road construction (miles) 0

Load volumes (m') 6.1

Notes:

km = kilometer
m3 = cubic meter

NW = northwest

'The values in this table were factored from the No Separations alternative by using a ratio of the

construction costs.

4V.r,t a+-,- SpLt4 gP,^,a^^ t- -^re b->nroLD -s

s + .1C57 5jwt,^a

6^.) ^ ^esPvaSa- -^o ^°- C !1C inen^,n In^or,r^Hs^
G H

^"e.^t ^^ 4" Co sFN^.I oN ^r1lss^oas 5^t^^ca .

Stnce ^Y1^e {v^,^,'rQ ^u^F esftma+e ^s {^a^-lore^ i n^m -l^e.

lliYl br- ^GltIxLLAD ^M+ ToO(foL.^ ^14e l_OnS4rJGkoJ Si-ke

In ^, g,mJae tnanner

u,ftl^, ^C41o,s

fY0'M r,o(/Al^) Pl+ G1111-17 rJ...^ QIa/+ C^LIG.I tons.
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Table 5-21. Overall Schedule (Calendar Year Start/Completion Date).

, A > . gK a T DisposaI Acttart^

Construction 06/2033 - 06/2037 06/2083 - 06/2087

Tank retrieval and re-evaporation 06/2037 - 06/2042 06/2087 - 06/2092

Decontamination and decommissioning 06/2042 - 06/2047 06/2092 - 06/2097

Monitorin; and maintenance 01/1995 - 01/2095

Research and development n/a

Notes:

iFigure 2-2 is a representation of the above schedule.
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Table 5-6. Radiological Operating Emissions (Ci). ^ IC^^Ir

S 4^ iJ3S 3 Y£w ^T. ) <E^' R$)0Lmes'^'ubo'r .J^F h^
SY ^ a^ Ki

iLi. Z= fi. L>^JEtv'.^

r Jw ^ ^o
^^ C2^ ` ^w '

S^
*i .,

ru

i

i$^1J

,, ^ .

^ 1'icl%©IlA`^tl t '. y .•..u^; ^
x ^v.?£ } 3^

3' ^ ^

r ,^Y63 i3^^ta L 3hfLO^ VaE`3^^x
ix

A ^ .-4 P^.. . a a
a

' Y .• '
^ w:^a.^ 5`y.s rry'" r •c

f/A^y ^^` "a'z a ^. t a'Y^a£ ^`^^39 ' x a" s EII2lSSi0IIS ^IaRt
^ v

A2
a
F ESRISSIQIFS fSOtn

R

^'2tCI E•II11ssF0nS {TOnI^
V

a^?^£ .pL v.L 3 n^^
g.y,^'^€R^1DRiiClldey......^v
M ^

b M `G L$t .^'4`.hT

;^^^T3F7;•'.'`^^`2FSF15^Z^"''az"
£

t b 5 sFr b

3 y?.^`Va^OS3ti7Ik3)r$^
^':RfRh'w

3 !
, r^r^`Ya^Ordtt7r^J
i¢YHTS>: +.»frA .

i'^vLYm+.aw.e:i:!tt+ L^.or.f^.^ .m.^Ru...ES. ^iS.a.WfAr.iviNk#. a ... fR..L..n R.S.n.W: ... .

Z°tAm 0 n/a 0

t-+C 0 n/a 0

t"Cs 2.1E-03 n/a 1.8E-02

3g Below Detection(5) n/a(6) 2.1E02

1291 4.6E-03 n/a 2.7E-02

239Pu 241Pu 0 n/a 0

1'Ru 0 n/a 0

tstsm 0 n/a 0

'0Sr 3.1E-04 n/a 2.0E-02

99Tc 0 n/a 0

93Zr 0 n/a 0

Total Alpha n/a 2.1E-05 n/a

Total Beta n/a 1.2E-05 n/a

Percent PM-1017) 100 n/a n/a

Notes:

tAll values in Ci except for percent PM-10.

Starting air releases for tank farms were taken from WHC-EP-0527-3, Em•ironnteutal Releases for

Caleufar Year 1993 (Thomas and Cum 1994). The release values were then drsayed and summed

over the 100-year period (see Appendix B).

Mese releases were below the trip point for reporting individual radionuclides so total alpha and beta

were reported in the Westinghouse Hanford Company Effluent Releases and Solid Waste Management

Report for 1987.• 200/600/1100 Areas (Coony et al.).

`ntese releases were based on the yearly releases of the evaporator while processing approximately

41,600 m' (11 million gal) of waste in a year as reported in the Westinghouse Hanford Company

Effluent Releases and Solid Waste Management Repon for 1987.• 200/600/1100 Areas ( Coony et al.).

To evaporate 416;000 ml (110 million gal) of waste (at a 3-to-1 dilution) at 41,600 n2 (11 million gal)

'a year, requires the equivalent of 10 years of operation for each retanking or 20 years of emissions at

this level. The releases were calculated by decaying the 1987 releases to the point of evaporation and

summin.- the releases over the evaporator operation while decaying the radionuclide during the

evaporation (see Appendix B). The actual evaporation for retanking is scheduled for 5 years each time

so the emissions may be more concentrated while remaining within release limits.
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Table 5-6. Radiolo.-ical Operating Emissions (Ci).

Notes: (Continued)

yfable 2-1 of the Environment Releases for Calendar Year 1993 (Thomas and Cum 1994) indicates that

air sampling was not done for tritium in the 200 Areas based on its known absence or extremely low

concentrations and dose impact.

'No separate air emissions were compiled for different radionuclides in the Wesringhouse Hanford

Company Effluent Releases and Solid Waste Management report for 1987: 200/600/1100 Areas (Coony

et al.); therefore, the tritium releases are contained in the total Beta entry in this column.

'Percent PM-10 is 100 percent as all released particulates are less than 10 microns.

Coony, F. M., D. B. Howe, and L. J. Voigt, 1988, Westinghouse Hanford Company Effluent Releases

and Solid Waste Management Repon for 1987: 200/600/1100 Areas, WHC-EP-0141, Westinghouse

Hanford Compant, Richland, Washington.

Thomas S. J. and B. L. Cum, 1994, Environmental Releases for Calendar Year 1993,

WHC-EP-0527-3, Westinghouse Hanford Company, Richland, Washineton.
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APPE'DIX B

CALCULATION OF RADIOLOGICAL RELEASES TO AIR AND

WATER FROM THE TANK FARMS AND EVAPORATOR

OVER THE FIRST 100 YEARS

The amount of a radionuclide at a given time in its decay life is represented by:

N = N° e-a`

where:

N = the amount of the radionuclide at time t

N° = the amount of the radionuclide at time zero

X = the decay constant

z = ln2

ttn

t,rz = the half life or the amount of time before half the originai
amount of radionuclides decay

To find the amount of environmental releases over a 100-year period the decay equation is
integrated over 100 years.

f"N° e-1` dt = N° f" e-'t` dt
0 0

N _-e -zr too
°[z]o

N o (
e-xtoo

e07 =z z
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o
e
-zioo

=°[^ -
I

for 137Cs tlt = 30 years so A = 302= 0.0231 y-'
y

2 1for 90Sr tI2 = 28.1 years so = 0.0247 y
28.1 y

for 129I tl = 1.7X10' years so I =
In

2 = 4.08X10"8 y-'
R 1.7X107 y

Current yearly tank farm air releases are:

"'Cs = 5.3 X 10'S Ci

90Sr = 8.4 X 10'4 Ci

129I=4.6X10'SCi

Tank Farm releases for 100 years for each of these radionuclides are:

for "7Cs

5 1

-
e -0.0231(100) _

2 .1 3
5.3X10 Ci[ ] X10" Ci

0.0231 0.0231

for 90Sr

1 e -o.m.ti-7(iao) a
8.4X10^ Ci[ - ] = 3.1X10 Ci

0.0247 0.0247

B-4



WHC-SD-WM-EV-099 Rev. B

for ''-9I

s.ixto-"(too)
4.6X10-s Ci[

I
- e j= 4.6X10-' Ci

4.1X10-8 4.1X10-$

Yearly evaporator liquid releases for 1987 are:

;H = 4.30 X 10Z Ci

"'Cs = <4.91 X 10'' Ci

"Sr = <6.07 X 10-' Ci

1291 = < 1.36 X 10-' Ci

Yearly evaporator air releases for 1987 are:

Total Alpha = 1.04 X 10'6 Ci

Total Beta = 3.63 X 10' Ci

The first evaporation connected to retanking occurs in 2037. The releases above will be
decayed to that time (50 years). The decayed releases then will be summed and decayed

over the first ten year operation of the evaporator. The releases then will be decayed to the

beginning of the second evaporation which starts in 2087 (another 50 years). The decayed

releases then will be summed and decayed over the second ten, year operation of the

evaporator.

N=N°e -zr

where:

N = the amount of the radionuclide at time t
N° = the amount of the radionuclide at time zero
X = the decay constant

Iln2

ttr-

tin = the half life or the amount of time before half the original
amount of radionuclides decay
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^
for 137Cs tIr = 30 years so 30J = 0.0231 y I

y

2for 90Sr tlr = 28.1 years so ^l = ^ = 0.0247 y -i
28.1 y

for 1291 t = 1.7X10' years so
In

2 = 4.08X10-8 y-'
'n 1.7X 10' y

for 'H t1r, = 12.3 years so X
in 2 = 0.0564 y-`

12.3 y

Therefore, the amount of the radionuclides after 50 years is:

for'H

N = 4.3X 102 Ci e-0.05w(50) = 25.7 Ci

for "'Cs

N=4.91X10-3 Ci e-o.023i(50) = 1.55X10-3 Ci

for "Sr

N = 6.07X 10-3 Ci e -0•0247(so' = 1.77X 10-; Ci

for '291

N = 1.36X10-' Ci e-4•'xio-'(50) = 1.36X10-' Ci

for Total Beta (decay the same as90Sr)

N = 3.63X10--6 Ci e-0'0247(50) = 1.06X10-6 Ci
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for Total Alpha (decay the same as Pu tir, = 24,400 y X = 2.84 X 10'5)

N = 1.04X10-6 Ci e-2•&4xi0.5(50) = 1.04X10-6 Ci

First evaporator releases over a 10 year period are calculated below:

N = N° [
eo e-zIo

]z
;L

Evaporator releases for 10 years for each of these radionuclides are:

for "'Cs

1 e-0.o2st(to)
Tora1=1.55X10-3 Ci[ ] = 1.38X10-- Ci

0.0231 0.0231

for 'H

1 e-o.osw(Im
25.7 Ci [ - 196.4 Ci

0.0564 0.0564

for "Sr

1
-0.0747(10) z

1.77X103Ci[ - ]=1.56X10 Ci
0.0247 0.0247

for 1291

1 a.ixio'(io^
1.36X10-3 Ci[

e
- ] = 1.36X10"-, Ci

4.1X10-$ 4.1X10-$

for Total Beta

1.06X10-6 Ci
o.ou7(10)

j i - e ]= 9.36X10-6 Ci
0.0247 0.0247
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for Total Alpha

1.04 X10-6 Ci[ 1 - e
-a.aaxto-'(to)

1.04 X10-5 Ci
2.84X10-5 2.84X10-s

The second evaporation will occur after another 50 years of decay. Release concentrations

after the second 50 years are:

N=N°e-'"

for "'Cs

N=1.55X10-3 Ci e -0-0231(so) = 4.87X10-4 Ci

for'H

N = 25.7 e-0•11ts0) = 1.53 Ci

for 90Sr

N = 1.77X 10-3 Ci e-0.0247tso> = 5.14X 10-4 Ci

for '291

N = 1.36X10-3 Ci e-4•txto-'(50) = 1.36X10-3 Ci

for Total Beta (decay the same as 90Sr)

N = 1.06X10-6 Ci e-0-0247(50) = 3.08X10-7 Ci

for Total Alpha (decay the same as Pu t'rz = 24,400 y a= 2.84 X 10's)

N = 1.04X10-6 Ci e-2-&4X70'(50) = 1.04X10-6 Ci
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Second evaoorator releases over a 10 year veriod are calculated beloA•:

N N°
eo
[^

e-xto
= - ^ ]

Evaporator releases for 10 years for each of these radionuclides are:

for 137Cs

4.87X10-4 Ci[ 1 - e
-0.0231(10)

4.35X10-3 Ci
0.0231 0.0231

for 'H

0 osespm
1.53Ci[ 1 - E ]=11.7Ci

0.0564 0.0564

for "Sr

5.14X10'4 Ci[ 1 - e
-0.0247(10)

]= 4.56X10-3 Ci
0.0247 0.0247

for 129I

1.36X10-; Ci[ 1 - e ]= 1.36X10-' Ci
4.1X10 g 4.1X10-$

for Total Beta .

7 1 e-o.ou7(ro) 6
3.08X10 Cij - ] = 2.72X10 Ci

0.0247 0.0247

for Total Alpha

-^ stixto-s(io^
1.04X10 6 Of 1 - e I 1.04X10-3 Ci

2.84X10-5 2.84X10-5

f
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Total releases for the evaporator is a sum of the first and second evaoor-ator ooeration

releases:
for '''Cs

<1.38X10-2+ <4.35X10-3 = <1.8X 10-2 Ci

for 'H

196 Ci = 12 Ci = 210 Ci

for 'Sr

<1.56X10''-+ <4.56X10'3 = <2.0X10-2 Ci

for ''-'1

< 1.36 X 10'1 +< 1.36 X 10'2 = <2.7 X 10'2 Ci

for Total Beta

9.36 X 10'6 - 2.72 X 10-1 = 1.2 X 10"5 Ci

for Total Alpha

1. 0-: X 10'S + 1.04 X 10'S = 2.1 X 10'S Ci
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TO: Dave Murray

cc: Ed Fredenburg

D=,TE: 3/31/95

FROM: Chris Hang ;;3-27

Telaphone: 370-2947

SUBJECT: No Disoosal Action - Open item - radioactive emissions

The air operating emissions from 1993 for the tan:< farms (Table 5-6) had data

for areas 3EDS and SEDS. No emission data was given for the other areas. This
indicates that the amounts released may have been so low they were not

detectable or the releases were below reportable amounts.

The releases of triTium are associated with the operation of the evaporator.
The evaporator releases and calculations remain the same and were not
identified in the areas given. The tank farm releases and evaporator releases
are separate in Table 5-6.

Please find attached the calculations for the releases from the areas where
data was available.

Also, find attached the updated tables discussed earlier.

A -3coo-723 (41195) GEnt<
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Tv[e 5-9. Com-iZuo>oa Resoiz:e R-q,,:-c-_,c_-^
. (Uclts?v 11dicaa-1).

Lznd (m')•'-)
Sn;a= comm. i'^,d
Tempormly 360
Peznznently 190,000

Water (Rt')^) I 17,^{^i0

Energyc')
E1e,.ctricai (GWh) 0. a
FroDans (m') 7,500
Diesel fitel (m') 63 •
GaSO1Le (m3) 86

Mate:ialsO
Concrete (n^ 120,00)

Steel:
Carbon sw:.:l (t) 12,000
Stainl= sL°.--d (t) 22
Hastelloy (t) 0

B.TC2Vat1oIl (L13) 3,700,000

Ripran (n,=') 0

Strvcture bas'.dU (m3) 3,500,000`)

Total Conmn?iated ivfateriii (m.') 0

f
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T2J1- 5-15. D2CO-'SsConing of Con::rinn EeQ T:°2=enilSio-cZ°. as
Tndir;.y=,L{},

t;)i'. 3 • N -

..5tn:.S.- f:h.. - baa.. ^ :•I.:w. •it:e0...?.L . 1...I.

Steel
QU2IItrtly 20 L

Disposition Low-level waste bnrial gro_*ad

Com-=rete
• rtity 150 m'

Disposition Low-lcvcl wastc burial ground

Soil
Quantity 0
Disnosition

Debris
Quallt'ty 140 m'
Disoosition Low-level w2sie burial !zround

tiot:s:

Lls ° c7113C II:.=S

t = I'^i_.L'c tA.r*S

is a pat of this al^C-.ative, the carrcr•t dou'alc-:a41 tzn'ss and the new doeblc-sh.:ll tac's wocld 'a=
1ft in nlaee; flrztfore, no dxocmmivtion and d••^m=;«+o-riv prork wotild be dona or, C^^s. The
aba,dor.:.d douHe-s^e;1 tais may be ftlled with goi or gr-'vei. Ik.talt of the closme of the double-
sh--Il ta*L4.s are m the G7orae Teduriral Deta Packags far the Tertk Was:e ^r^•^;^'+^n S)5t'^n
srrv4aan•aacl Irrxct Strdy (S¢coa et al. 1995)

The two lll91-1_9e1 T+ZStD D:Z^07L'J'r5 bIILt as D2LC of this 21t°_ra7?i1Vd Rb1Ld be 3e:oIIlIIisAo'r-Ld. The

eniria in this TzbL- are for those arZDora=s The foIIoF^ avR=dons r;^=re rgde for
d^-_^T^:-^amxt3: 5 perL-at of the conetre. and sr.al will rsran co*'*=*nu+a•-d . 85 percent of the
t=ipless s`l will raaaia coa^mi,n•_a ; S per..^ of the dc-oau**+b,•_^ s.---1-` co=crnt rvil be
dcblis; and the erao2.^rs =r11:e eoiom.'red inaizr-- so no ^a*+*=-*++*+-r^+ soil v+auld aed to be
xstoved.

Seanlon, y.L., H. Ha=t aad W.A. Sk11y, 1995, Qasure Teci,nica! Drra Pacti^.ge jor The Tmrk WeYe
g^^-d:-'^^n SyY.erc E'mirmmer•1zl Lr?att St-rdy, WHC•SD-7WArS''iV-1Q7, Rev. B. Fl--sdngbouse
Haaford ComgacY, Rlstlatd, Wasftingtna. •
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DATA REQUEST 058

The Extensive Immobilization alternative for the cesium and strontium capsules involves the

following activities:

Retrieve capsules from WESF;

• Build or modify a cell in the HLW vitrification facility to provide equipment to

cut up capsules, remove contents, chemically treat contents if required, and feed

capsule materials into the HLW melter food stream;

• Put capsules in a transportation cask and transport from WESF to the HLW

plant;

• Cut up capsules, chemically treat if required, and feed into HLW melter feed;

and

• Vitrify capsule contents with tank wastes.

No emissions for the construction or operations phases are provided in this data request. The

construction emissions will be less than the uncertainty associated with the TPA construction

emissions. The operating emissions will be treated and released with the HLW offgas system

and should not significantly increase the stack emissions.

The cesium and strontium capsules engineering data package does not provide estimates for

construction related emissions or operating emissions. The rationale provided in the data

package is that the additional volume from the capsules is so small compared to the tank

wastes that the additional impacts are insignificant.

enginleninfrq.058



The tollowm,°^ are sD2ctilc data requesti ior the Cs and Sr Capsules - No L:•-ObL^^?ailol 1WR$

alier''i2i!ve.

A description of the processes +volved in the No Immobilization alternative (it:cludin;
construction activities), indica ting their nature and location. We feel that it would be useful
to include applicable descriptive text and i!gures from the Engmeerm; Data Pac:a-e for
this alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item ,1. Pea<
hourly and average annual emissions are required. These emissions should be assigned, if
possible, to one of the 27 sources identuted in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the
location of these sources. The preferred format for source locations is the coordinate grid
system used by ASI (Washington State Coordinates).

A chronological description of the processes and emissions listed in items 1 and 2. For

example, at how many tank farm locations will processes occur at one time? Will the

duration of the project involve phases in which distinctly different emissions sources will be

involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly
Emission Rate

Annual Average

Emission Rate
Chronologic

Phase

I I I



TABLE 5.3.1 SOU?2CE TY?ES AND LOCATIONS. .

SOUZCE SOURCE LOCATION' ELEy:^TIOti OF SOURCE
N

.
AAC " CE:YILR (m) TYPE

IIx aoord. coord.

TFIE 573556 137442 200 AREA
TrE 573556 137282 200 A.^A
TFjE 573771 137252 200 AREA
Tr4E 575075 136493 200 AREA

Tr'SE 575332 136378 205 AREA
T:63 575365 136279 205 AREA
TF/E 575281 136157 205 AREA
Ti•8E 575380 l36159 205 AREA

TF9E 575310 136015 210 AREA
TilOE 575304 135806 210 AREA
TF11E 575481 135747 210 AREA
TFIW 566738 136662 210 AREA

'IFlW 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TFSW 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TA1W 566833 136570 ' 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMICf 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: ' Location of area sources represents southwest comer of area (coordinates in meters)
" Tank farm sources have the prefix 'TP', transfer annex areas have the
prefix 'TA'; somce IDs ending in -E' are located in the 200 East area,
while those ending in'W' are iocated in the 200 West area. Other sources
are defined as follows:

PROC a Vitrifintion process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreanaent process stack
ST-L = TPA low level waste process snck
ST-H e TPA high level waste proeess stack

Coordinate locations are given consistent with ASt coordinate system.



DATA REQUEST 59 •

Construction Activities

The only construction activity for Cesium and Strontium Capsules - No Immobilization TWRS
alternative is the construction of capsule packaging facility. This will be a modification of the
existing waste encapsulation storage facility (WESF). The duration of construction is for a
period of seven years.

The capsule packaging facility is envisioned as a series of three hot cells, each 4.9-m wide and
3-m, 14-m, and 7-m lon„ respectively. The cells will be housed in a facility that is 43-m

long, 14-m high, and occupies approximately 1,100 m'- of surface area. The thick high

density, concrete shielding wall of the hot cells will have an estimated eight viewing windows.

Four manipulator pairs will be required. See attached Figure A1-1. Process flowsheet for the
capsule packing facility.

For construction and location of capsule packaging facility see attached: Figure 4-1 and
Figure D-5.

See the attached Figure 3-3 for the process flowsheet.

<nginleninfrq.0.59
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Table 59-A. Nonradioactive Emissions for the Construction Phase

for Cesium and Strontium Capsules

Pollutant Source ID' Peak Hourly

Emission Rate

Annual Average

Emission Rate
Chronologic
Phase

Carbon Monoxide W573400
N 136400

^.0 kg

^

3,428.5 k^a Construction

Hydrocarbons W573400
N 136400

0.19 k^
^

128.6 k^- Construction

NO W 573400
N 136400

0.19 k^

^

128.6 kâ Construction

SO
z

W 573400
N 136400

0.0 k^
^

0.0 kĝ Construction

Particulates W 573400
N 136400

0.02 k^
^

14.3 kg Constructton

Thermal W 573400 1.1^E-3 TJ

^

0.78 TJ Construction

N 136400

'See attached 200 East Area map.

ertgrnieninfrq.059



Table 59-B. Nonradioactive Emissions for the Operational Phase

for Cesium and Strontium Capsules

Pollutant Source ID Peak Hourly
Emission Rate

Annual Average
Emission Rate

Chronologic
Phase

Carbon Monoxide W 573400
N 136400

0.16 k^ 489.0 ka Operation

Hydrocarbons W^73400

N 136400
0.0^ k^

^

144.4 k^a Operation

NO
z

W 573400
N 136400

11 0.79 kg 2,445.4 k^Q Operation

SOx W.^73400 No ^ r^ i rt S o` i r t t^ ° 2

N 136400 F

Particulates W 573400

N 136400
0.12 k^g 372.2 kg Operation

Thermal W 573400 1.09E-2 TJ 33.9 TJ Operation
N 136400

enginlenlnfrq.059
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ENGINEERING INFORMATION REQUEST 42

SUPPLEMENT

Extensive Retrieval -Ex Situ Vitrification Alternative

Attached are the operating emissions from the HLW and LLW vitrification plants.

Differences between the current emission estimates and previous estimates are due to updated

model runs from WHC usina the latest inventory, changes in some of the flow rates of the

streams goin.- up the stack (affects concentration), addition of C14 and 1129 into the spread

sheet per the material balance for separations. The C14 does not show up in the material

balance streams exitin.- the stack.

The gas flow rates for the stacks will be hi.aher than current estimates due to the lack of

detail in the data available. For example, streams 903 and 911 for both the HLW and LLW

plant are not modeled in the material balance. A review of the equipment list in the data

packa.ge shows:
LLW Stream 903 blower with 1000 scfm capacity

LLW Stream 911 blower with 22,000 scfm capacity

The gas flow rates for the HLW plant will be lower because the flow sheet and material

balance in the Rev B data packagge continues to show a fuel fired melter with combustion air

supplied by 100% oxygen.

Capsule Alternatives

Data request 60 attached provides process information and emission rates for the Cs and Sr

capsules - No Action Alternative.
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HIGH LE' Emissions

TPA 1-II-W stack flows

I.IQIIID COMPONENTS

Regulated stream
907 917 totals ml ANNUALAVE 24 hour avg. peak hourly peak conc.

voi.uMr
----

ToTAU23year ann avc/219 (daily ave/24)x2.6 peak hrl y/stack flow
::P. GRAVIIY metric lons k0/year kg/ 24 hr kg/hr grams / cubie meter
Cs and
Sr anrl Y, (MCi)
1-c, (MCi) --- -

°---
Am, (MCi)

Np, (MCi)---_
PU•239, (MCi )
Pu-240, (MCi )
Pu-241, (MCi)
TRU', (MCi )
Total MCi
TelalMnss F low,(MT) 2.02E+05 3.1GE+04 233600 1.02E+07 4.64E+04 5.02E+03 4.98E+02
Total Cr, (MT)

Total Na, (MT) wnc-4GO-160
Total Si,(MT) PP

Total P, (MT) -
Total N02-, (MT)
Total N03 (MT)
A+, - -- WAC-460-130

AI(O H) 4- WAC-460
Am+3

As+5
J

wnc-460
6r3
13a1-2--_---WAC-4G0 7

De+Z 40CFRANAC460

Ei+3

G 14
- -

4.54E-04 1.97E-02 9.01 E-05 9.76E-06 9.67E-07
C ai2 ---

C(1+2 WAC-460-130

CeFg- - - -

4/28/95 TPAR1.XLS Page 1



HIGH LE Emissions

CI-
_-- ----CI2 wnc-4co-16o 4.17E•oo 4.17 1.otEw2 8.28E-01 8.97E-02 8.88E-03

CO wnc-460-160 2.03E+02 203 8.83E+03 4.03E+01 4.37E+00 4.32E-01
CO2 WAC-460-160 1.69E + 04 16900 7.35E05 3.36E+03 3.63E+02 3.60E+01

.. .
-2

. -
C03 WAC-460-160__

Cf(OI'IT4_ WAC-460-160

-
C1112

---
WAC-460-160 ._-

r-'-
F2 WAC-460-160 6.21E+01 62.1 2.70E+03 1.23E+01 1.34E+00 1.32E-01..._____-__
Fr.r3

1-120 3.14E+03 3140 1.37E45 6.23E+02 6.75E+01 6.69E+00

1-12S WAC
I'I(J-_ ---------. WAC-460-160_

I1012 WAo_ .-- ---------- -

12 WnC-460 2.14E+01 21.4 9.30E+02 4.25E+00 4.60E-01 4.56E-02
K+-

La+3
Li+

7..---------

MI1O2 ----- WAC-460-160

Mo+6
N2 1.12E+05 2.50E+04 16700 0 7.26E+06 3.32E+04 3.59E+03 3.56E+02
Na+--

NFI3 WAC-460-160 1.03E+01 18.3 7.96E+02 3.63E+00 3.94E-01 3.90E-02
WAC-460-130

NO PP 9.00E-02 0.0998 4.34E+00 1.98E-02 2.15E-03 2.13E-04
N02 PP 4.28E+00 4.28 1.86E+02 8.50E-01 9.21E-02 9.12E-03
N02--

NO3-
Np-14

02 3.95E+04 6.63E+03 46130 2.01E+06 9.16E+03 9.92E+02 9.82E+01
OH -_

PI)+4 WAC/40CFR

4/28/95 TPAR1.XLS Page 2



HIGH LE' Emissions

P04-3__

POLY

-------Pn+4

S

Si+4
-----------------
S02

- -------
PP 4.60E+00 4.6 2.00E+02 9.13E-01 9.89E-02 9.80E-03

SOA-2
S

-
r
-
r2

-° ----_---- ----S
...--------------

Tc02
Tc04-
TOC

-- ---
_

U02+2 WAC-430
V+5

------W+6 WAC460

ZNi2
--Zf=4- __

7-RO2:21-i20

SOLIDS COMPONENTS

Cc nnd Oa, (M CI) 1.69E-10 3.41E-05 3.41E-05 1.46E-03 6.77E-06 7.33E-07 7.26E-08
Sr enri V. (MCi) 2.64E•10 5.33E•05 5.33E-05 2.32E-03 1.06E-05 1.15E-06 1.14E-07
Tc, (MCi) 1.40E-14 2.99E-09 2.99E-09 1.30E•07 5.94E-10 6.43E-11 6.37E-12
Am, 2.30E-13 4.01E-00 4.81E-08 2.69E-06 9.55E-09 1.03E-09 1.02E-10
Np, (MCi) 2.32E-16 4.70E-11 4.7E-11 2.04E-09 9.33E-12 1.01E-12 1.OOE-13
Pu-239, (MCi) 6.17E-14 1.25E-08 1.25E-08 5.43E-07 2.48E-09 2.69E-10 2.66E-11
Pu-240 (MCi)

J

1.57E-14 3.toE-09 3.18E-09 1.39E-07 6.31E-10 6.84E-11 6.77E-12
1u241, (MCi) 1.63E-13 3.71E-06 3.71E-08 1.61E-06 7.37E-09 7.98E-10 7.90E-11
TRU, (MCi) _ 4.99E-13 1.01E•07 1.01E-07 4.39E-06 2.01E-08 2.17E-09 2.15E-10
Tolal MCU 4.33E-10 8.75E-05 8.75E-05 3.60E-03 1.74E-05 1.86E-06 1.86E-07
Tot al Mass Flow,(MT) 6.76E-06 1.27E-02 0.0127 5.52E-01 2.52E-03 2.73E-04 2.70E-05
Total Cr, (MT) 9.91E-11 2.00E-o5 2E-05 a.7oE-04 3.97E-06 4.30E-07 4.26E-08
Tolal Na, ( MT) WAC-460•1GO G.29E-09 1.16E-03 0.00118 5.13E•02 2.34E-04 2.54E-05 2.51E-06
Ti-lSi,(MT) PP 1.57E-06 2.95E•03 0.00295 t2aE•61 5.86E-04 6.34E-05 6.28E-06
Total P, (MT) 7.33E-10 1.37E-04 0.000137 5.96E-03 2.72E-05 2.95E-06 2.92E-07
Tolal N02 -, (MT)______
Tolal NO3- M
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HIGH LE Emissions

Aq+
----------

Ar12-0
" - ---

3.70E-12 7.40E-07 7.48E-07 3.25E-05 1.49E-07 1.61E-08 1.59E-09
Alr}

AI20.1
..-'-- ^ ------------

4.68E-09 0.76E-04 0.000876 3.01E-02 1.74E-04 1.88E-05 1.87E-06
Aln

Am2 0 3 7.62E-14 1.54E-08 1.54E-08 6.70E-07 3.06E-09 3.31E-10 3.28E-11
A5^1-Ii

- . -. _ __............---^-`
WAG
'----"-'------ --- ^ ^---' -A s2-05
------'----

1 n2[-12 3.66E-07 3.88E-07 1.69E-G5 -
7.70E-08 8.34E-09 8.26E-10

0l 3

132 03
-----_--

WAC-460-160 4.75E-09 0.09E-04 0.000889 3.87E-02 1.76E-04 1.91E-05 1.89E-06
biH.2

"!

13a0 WAG 0.63E-12 1.76E-06 1.76E-06 7.65E-05 3.49E-07 3.79E-08 3.75E-09
40CFRM/AC

Dc0

---

5.40E-14 1.09E-00 1.09E-08 4.74E-07 2.16E-09 2,34E-10 2.32E-11
f3i.1.3

13i203 5.47E-10 1.11E-04 0.000111 4.83E-03 2.20E-05 2.39E-06 2.36E-07
C 14'
C a+Z

CANCRIN ITE
---dT5 WAC-460-160 5.11E-10 9.57E-05 9.57E-05 4.16E-0 1.90E-05 2.06E-06 2.04E-07

Cd+2_ WAC-460-130

C10 227E-11 4.58E-06 4.58E-06 1.99E-04 9.09E-07 9.85E-08 9.75E-09
C o-FJ

Co 203 7.44E-10 1.39E-04 0.000139 6.04E-03 2.76E-05 2.99E-06 2.96E-07
CI- .
C03-2
Cr+3 WAC-460-160

C r20 3 1.45E-10 2.93E-OS 2.93E-05 1.27E-03 5.82E-06 6.30E-07 6.24E-08
Cs+

Cs20 2.40E-12 4.84E-07 4.84E-07 2.10E-05 9.61 E-08 1.04E-08 1.03E-09
Cll WAC-460-160

C lN^2 WAC-460-160

CuO 2.34E-12 4.72E-07 4.72E-07 2.05E-05 9.37E-08 1.02E-08 1.01 E-09
CuSO4

---^_ WAG
FO+ 3

,FC203 wAG-460-160 3.27E-09 6.13E-04 0.000613 2.67E-02 1.22E-04 1.32E-05 1.31E-06
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HIVH Lt` Emissions

I-Iq+2
- ---

wnc-460-160
^_

-
wnc 7

K_-

I(2 0
-----

6a2E-1 t 1.20E-05 1.28E-05 5.57E-04 2.54E-06 2.75E-07 2.73E-08
La 3 _ _
La203

- --
6.113E-11
-

1.25E-05 1.25E-05 5.43E-04 2.48E-06 2.69E-07 2.66E-08
Li+
I_i20

---------- ----
1.36E•09 2.54r_-04 0.0002 54

-
1.10E-02 5.04E-05 5.46E-06 5.41E-07Mna.Z

---- -
MgO

-

WnC-460-160 4.70E-1 1 9.51E•06 9.51E-06 4.13E•04 1.89E-06 2.05E-07 2.03E-08
MnO2-.._. --.- ---

wnc-460-16o
-

5.64E•to 1.oGE-04 0.000106 4.61E-03 2.10E-05 2.28E-06 2.26E-07
Mo+6 _
Mo03 3.04E-12 6.16E-07 6.16E-07 2.68E-05 1.22E-07 1.32E-08 1.31E-09
Na+
Na20 oA8E•09 1.59E-03 0.00159 6.91E-02 3.16E-04 3.42E-05 3.39E-06
Ni+3 WnC-460-160

Ni2F'cC N6
Ni203 2.32E-11 4.69E•06 4.69E-06 2.04E•04 9.31E-07 1.01E-07 9.99E-09
Ni0
- -

6.12E-10 1.15E-04 0.000115 5.00E•03 2.28E-05 2.47E-06 2.45E-07
N02
N03-
N.4

Np02_.._..-..-- ----- ---- --
3.74E-13 7.56E•oo 7.56E-08 3.29E•05 1.50E-08 1.63E-09 1.61E-10

OI-I- _

P205 1.68E-09 3.14E-04 0.000314 1.37E-02 6.23E-05 6.75E-06 6.69E-07
P 205:24 h120

'--Pb+4 Pr'iwnC
Pb02 WAG 9.40E-12 1.92E-06 1.92E-06 8.35E•05 3.81 E-07 4.13E-08 4.09E-09
P04-3

'Pn,4

Pn02.
-------- --

1.21E•12 2.45E-06 2.45E-06 1.07E-04 4.86E-07 5.27E-08 5.22E-09
Si+q
S1 02_ 3.37E-00 6.31E•03 0.00631 2.74E-01 1.25E-03 1.36E-04 1.34E-05
S04-2

-- ---
SrF2
Sr0 1.a7E-1o 2.17E-05 2.17E-05 9.^3E-04 4.31E-06 4.67E-07 4.62E-08
Tc207 1.36E-12

1
2.76E-07 2.76E-0 t.2oE•os 5.48E-08 5.94E-09 5.88E-10
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HIGH LE Emissions
^....^

TcO4-..-..-- ------------ - -TOC __

Uo2+2 WAC-46o
U03 WAC-460 1.52E-09 0.46E-01 0.000846 3.60E-02 1.68E-04 1.82E-05 1.80E-06
V^5
V205 `_ WAC-460-160 8.39E-13 1.70E-07 1.7E-07 7.39E-06 3.3BE-08 3.66E-09 3.62E-10
W02 - _ _ 1.10E-12 2.23E-07 2.23E-07 9.70E-06 4.43E-08 4.80E-09 4.75E-10
W03 5.16E-15 1.04E-09 1.04E-09 4.52E-08 2.06E-10 2.24E-11 2.22E-12

WAC-460-160

ZNO -___ WAC-460-160 2.97E-12 6.00E-07 6E-07 2.61E-05 1.19E-07 1.29E-08 1.28E-09
Zr+4
7_R02 _ _ WAC-460-160 1.86E-09 3A9E--04 0.000349 1.52E-02 6.93E-05 7.51E-06 7.43E-07
7-RO2:7-H2O

nla le rial balan cc based on TPA dala package Re v B revcd. 3/16/95
anmi al ave based on 23 year operations period
24 hour ave. based on annual ave/number of operating days per year (365 days@60°/, 0E=219 days)
r.ak Ilourly rale based on plant capacily of 20 ml/operaling day
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LOWLE' Emissions

TPA LLW slack flows

I-IOI111) COMPONENTS

Regulalod stream
907 917 totals ml ANNUAL AVE 24 hour avg. peak hourly peak conc.

VOLUMf __-_ TOTAUI9 ann ave1219 (daily ave/24)x1.3 peak hourly/slack 0ow
^P. GrtAVI7Y - _ metric tons kg/year kg/24 hr kg/Iv gramslcuhdc meter
Mnas FI.OW MT 3.05E+0G 4.87E+05 3.54E+06 1.86E+08 8.50E+05 4.60E+04 4.64E+02
ToIaI Cr wnc-46o
Totnl Na

------Tola l Si
Tolal P WAC-460-160
Toll N02-,(MT) rP
Total N03-(MT) 2.05E.o1 2.05E+01 1.OBE+03 4.93E+00 2.67E-01 2.69E-03
Cs and Ba, (MCI)
Sr and Y, (MCi)
Tc, ( MCi )
Arn, (MCi)

Np, (MCi)

P u-239, (MCi)
Pu-240,(MCi)
Pu-241,(MCi)

-Tolal TRU, (MCi)
Tolal (MCi)

WAG-460-130

AI1 3
'------------

WAC-460
- - -Am-i3

A5+5 WAC-460

13+3

-Da+2 wnC-460 9

130+2 40CFR/WAC460

Oii-3_
C 14 __ 7.46E-04 3.93E-02 1.79E-04 9.71 E-06 9.79E-08
Ca+2

. ___ ______ __-__-_____ WAC-460-130

r.+C 3

4/28/ci5 TPARI.XLS Page 1



LUvvLt' t missions

CI-
CI2 WAG-460-160 3.10E+02 3.10E+02 1.63E+04 7.45E+01 4.04E+00 4.07E-02
C m+g _

CO wnc-4eo-16o 2.35E+03 2.35E+03 1.24E+05 5.65E+02 3.06E+01 3.08E-01
C02 _ 1.89E+05 1.89E+05 9.95E+06 4.54E+04 2.46E+03 2.48E+01__

C03-2

-- -

WAC-46O-160

Cr(OI-I)4- 7
Csl-. - -- -...._... - - -
CII'^7. WAC-460-160

DPCD
-- - - - --- -- - - - -r--
ff WAG-460-160 1.12E+03 1.12E+03 5.89E+04 2.69E+02 1.46E+01 1.47E-01
Fc+3

I I^ 3.33E-01 3.33E-01 1.75E+01 8.00E-02 4.33E-03 4.37E-05
I-I?--------

I-I20 5.83E+04 5.83E+04 3.07E+06 1.40E+04 7.59E+02 7.65E+00
I- 12S WAc
H(J

-

WAC-460-1G0

I-IfJ+2 WAC

12 WAC-460 5.45E+02 5.45E+02 2.87E+04 1.31E+02 7.09E+00 7.15E-02
K+ -- -

--- -I<rmsrnc -
La+3----------- -

Li+.

Mg+2
Mn02

._- ---
WAC-460-160

-Mo ^ G-

N2 2.21E+06 3.65E+os 2.60E+06 1.37E+08 6.24E+05 3.38E+04 3.40E+02
Na+

--------- ---Nbr^

NI13 WAC-460-160 1.63E+01 1.63E+01 8.58E+02 3.92E+00 2.12E-01 2.14E-03
Ni+3 WAC-460-130 9.66E-02 9.66E-02 5.08E+00 2.32E-02 1.26E-03 1.27E-05
NO pp 3.11E+00 3.11E+00 1.64E+02 7.47E-01 4.05E-02 4.08E-04
N02 pp 1.39E+02 1.39E4•02 7.32E+03 3.34E+01 1.81E+00 1.82E-02
N02-
N03- 2.osE+o1 2.05E+01 1.08E+03 4.93E+00 2.67E-01 2.69E-03

4/28/95 TPARI.XLS Page 2



LOWLE' Emissions

Np14
07.

---
5.95E-05 1.02Er05 6.97E+05 3.67E+07 1.68E+05 9.07E+03 9.14E+01

OII- __
OLIGIMER

P b- 4
---------

WnC14ocrR

P 04-3

-- -POLY

Pu-i q
- -- -Si+q

-So2
----

PP 2.09E•02 2.09E+02 1.10E+04 5.02E+01 2.72E+00 2.74E-02
S04 -2
Sr^?
-----S

-Tc02
Tc04 -
TOC
U02+2

-------
WnC-4so

V.i.s
. _ - ._. . . .

W+6 WAC4G0

ZN+2
--- -Zr+4

7R0221-I20

SOLIDS COMPONENTS

Cs and B.I. ( MCI) 1.23E-12 2.49E-07 2.49E-07 1.31 E-05 5.98E-08 3.24E-09 3.27E-11
Sr nnii Y, (MCi)____ 4.74E-12 9.59E-07 9.59E-07 5.05E-05 2.30E-07 1.25E-08 1.26E-10
Tc,(MCi) 6.40E-14 1.31E-00 1.31E-08 6.89E-07 3.15E-09 1.71E-10 1.72E-12
nin,(MCi) 2.t5E-14 4.35E-09 4.35E-09 2.29E-07 1.05E-09 5.66E-11 5.71E-13
Np,(MCI) 2.58E-17 5.21E-12 5.21E-12 2.74E-10 1.25E-12 6.78E-14 6.83E-16
Pu-2a9,(MCq 4.t7E-17 6.43E-10 8.43E-10 4.44E-08 2.03E-10 1.10E-11 1.11E-13
Pu-2,10, (MCI) 1.03E-15 2.09E-tG 2.09E-10 1.10E-08 5.02E-11 2.72E-12 Z74E-14
r-241,(M Cp 3.71E-t5 3.71E-15 1.95E-13 8.92E-16 4.83E-17 4.87E-19
ToIaITRU,(MCi) 3.04E-14 5.41E-09 5.41E-09 2.85E-07 1.30E-09 7.04E-11 7.10E-13
Tulnl MCI 6.07E-12 1.23E-oG 1.23E-06 6.47E-05 2.96E-07 1.60E-08 1.61 E-10
roi,irnassriow( MTj 1.05E-06 1.9GE-01 1.96E-01 1.03E+01 4.71E-02 2.55E-03 2.57E-05
Total Cr (MT)_ Wnc460-1so 3.09E-10 7.26E-os 7.28E-05 3.83E-03 1.75E-05 9.48E-07 9.55E-09
Tnl^l Na MT 1.04E-07 3.G3E-02 3.63E-02 1.91E+00 8.72E-03 4.73E-04 4.76E-06
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LOWLE' Emissions

Tolol Si (MT) 2.89E•07 5.41E-02 5.41E-02 2.85E+00 1.30E-02 7.04E-04 7.10E-06
Tol.d P(MT) WAC460-160 3.65E-09 6.83E-04 6.83E-04 3.59E-02 1.64E-04 8.89E-06 8.96E-08
Tolal N07_-, (MT) Pr

-- -Tolnl N03-, (MT)

-------%1U^H ___ WAC4 60-160

^r)20 WAC460-160 6.79E-13 1.70E-07 1.78E-07 9.37E-06 4.28E-08 2.32E-09 2.33E-1 1

A1203 5.23E-00 0.79E-03 9.79E-03 5.15E-01 2.35E-03 1.27E-04 1.28E-06

-l^m203 6.09E-15 1.39E•09 1.39E-09 7.32E-08 3.34E-10 1.81E-11 1.82E-13
Asts WAC
%1s205 2.95E-12 5.96E-07 5.96E-07 3.14E-05 1.43E-07 7.76E-09 7.82E-11
p.i.3

13203 WAC-460-160 4.17E-12 0.43E-07 8.43E-07 4.44E-05 2.03E-07 1.10E-08 1.11E-10
F3+2

-----' °--'-
7
--'t3a0 WAC 2.20E-12 4.46E-07 4.46E-07 2.35E-05 1.07E-07 5.81E-09 5.85E-11

[JO-1.2 qOCFRNVAC

1300
-- -- ------ ---- - 5.67E-13 t.15E-07 1.15E-07 6.05E-06 2.76E-08 1.50E-09 1.51E-11

oi ^ s
13i2 03 1.00E-10 3.00E-o5 3.80E-05 2.OOE-03 9.13E-06 4.95E-07 4.98E-09
C 14

---Ca+z

CANCRINITE
_ __.------ - --Ca0 _ WAC•g6o•160 1.05E-07 1.95E-02 1.96E-02 1.03E+00 4.71E-03 2.55E-04 2.57E-06

Cdq2 WAC-460•130

CdC3

---

5.95E-12 120E-06 1.20E-06 6.32E-05 2.88E-07 1.56E-08 1.57E-10
Ca-3

Cr203 6.97E-12 1.41E•06 1.41E-06 7.42E-05 3.39E-07 1.84E-08 1.85E-10
CI-

C o 3-2

Cr+3 WAC-460-160

Cr203
-

5.66E-10 1.06E-04 1.06E-04 5.58E-03 2.55E-05 1.38E-06 1.39E-08
CsF

Cs20 1.71E-14 3.45E-09 3.45E-09 1.82E-07 8.29E-10 4.49E-11 4.53E-13
Cn___ WAC-460-160

_

CU+2 WAC-460•160_

1CIIO 5.53E-13 1.12E-07 1.12E-07 5.89E-06 2.69E-08 1.46E-09 1.47E-11
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LOWLEV Emissions

CuSO4
-- -F-
-------

WAG
-r^+3

___
-_

-

WAC-460-160 5.14E-11 1.04E-05 1.04E-05 5.47E-04 2.50E-06 1.35E-07 1.36E-09
I-Ig^2 WAC-4G0-160

-------
WAC 7

I<+
IC2O 6.62E-13 1.43E-07 1.43E-07 7.53E-06 3.44E-08 1.86E-09 1.88E-11
I.n i3
La203 6.45E-13 1.30E-07 1.30E-07 6.84E-06 3.12E-08 1.69E-09 1.71E-11-

3.10E-14 6.27E-09 6.27E-09 3.30E-07 1.51E-09 8.16E-11 8.22E-13

MgO 4.OOE-12 8.OBE-07 8.08E-07 4.25E-05 1.94E-07 1.05E-08 1.06E-10
Mn02 WAC-460-160 5.41E-11 1.09E-05 1.09E-05 5.74E-04 2.62E-06 1.42E-07 1.43E-09
Mo+6
Mo0;3 1.82E-11 3.69E-06 3.69E-06 1.94E-04 8.87E-07 4.80E-08 4.84E-10
Na+
Na20 _ 2.62E-07 4.90E-02 4.90E-02 2.58E+00 1.18E-02 6.38E-04 6.43E-06
Ni+3 WAC-460-160

Ni2F eCN6
Ni203 1.43E-11 2.09E-06 2.89E-06 1.52E-04 6.95E-07 3.76E-08 3.79E-10
tJiO 3.74E-14 7.57E-09 7.57E-09 3.98E-07 1.82E-09 9.85E-11 9.93E-13
NOZ_
N03
Np+M1
Np02

-
4.15E-14 8.38E-09 8.38E-09 4.41E-07 2.01E-09 1.09E-10 1.10E-12

OH- _
P205 8.35E-09 1.56E-03 1.56E-03 8.21 E-02 3.75E-04 2.03E-05 2.05E-07
P205:24H 2O
Pb+4 PprwnC
Pb02 WAG 5.65E-12 1.14E-09 1.14E-06 6.00E-05 2.74E-07 1.48E-08 1.50E-10
P04-3

Pu+4
PU02 _ _ 8.15E-14 1.65E-09 1.65E-08 8.68E-07 3.97E-09 2.15E-10 2.16E-12
5
- - - -Sif4
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LOWLE, Emissions

Si02 6.16E-07 1.1eE-01 1.16E-01 6.11E+00 2.79E-02 1.51E-03 1.52E-05
S04-2..-
SrfZ

Sr0
Tc20 7 __
Tc04-

_
1.00E-12
5.96E-12

2.02E-07
1.21 E-06

2.02E-07
1.21 E-06

1.06E-05
6.37E-05

4.85E-08
2.91 E-07

2.63E-09
1.58E-08

2.65E-11
1.59E-10

TOC

_._--UO2I7 WAC-460

U03-_-

V+5
WAC-460 2.26E-10 4.56E-05 4.56E-05 2.40E-03 1.10E-05 5.94E-07 5.98E-09

_

V205

WO2

W03 _

ZN+2

WAC•^160-160

WAC-460•160

2.76E-13

7.27E-17
2.35E-12

5.5sE•o6

^.75E-07

5.59E-08
7.27E-17
4.75E-07

2.94E-06
3.83E-15
2.50E-05

1.34E-OB
1.75E-17
1.14E-07

7.28E-10
9.46E-19
6.1BE-09

7.33E-12
9.54E-21
6.23E-11

_
ZNO

Zr+2
WAC-460-160 1.12E•11 2.25E-06 2.25E-06 1.18E-04 5.41E-07 2.93E-08 2.95E-10

ZR02 _-
ZR02:2N 20

WAC-46o•160 3.25E-os 3.26E-a7 3.31 E-07 1.74E-05 7.96E-08 4.31 E-09 4.35E-11

malr.rial balance bascd on TPA data package Rev B recvd 3/16195
anrma l avora ge based on 19 year operations period
24 hoer ave. based on annual ave/number of operalion g days per year (365 days @ 60"/o 0E=219 days)
r.ak hourl rate based on plant ca p acit y of 200 ml !o eralin da
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Request Number 043

•
Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Youns Date: March 20 1995

Phone Number: (509) 946-7112 Fax Number: (509) 943-6812

Request Information: Data request for modellinQ of risk from routineQperations.

Itam 2 on attached memo. Young to Murray 3/21/95

Need Date: Apri17. 1995

o __ --- -- -- -- ^----------------------- --------- -------
Response• See attanhPA response sheets I thru 6.

Data Source/Accuracv:

Prepared By: Jim Goodwin U Date Sent/Faxed:

Concurrence: Vtvei /2 "/Dl^
Marc Nelson - Deputy roject Mana.ger

^
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Date: March 21, 1995

To: Dave Murray

From: Joan Young^

Subject: DATA REQUEST FOR MODELLING OF RISK FROM ROUTINE OPERATIONS

The TWRS EIS considers risks to the remediation worker, nearby worker, and the public.
Risks to the remediation worker are from direct exposure to radiation and chemicals during the
work day. Risks to the nearby worker and the public are assumed to result from ingestion and
inhalation of radioactive, toxic, and/or hazardous atmospheric emissions from tanks, process
stacks, and vents. Receptors and dose calculations are further described in Attachment One.
Please address the following questions or data requirements, so that these risks can be estimated
for the No Action, ISV, Cs and Sr Capsules, and the TPA (if changed) Altematives. The items
are listed from greatest to least priority. Items 1 and 2 are mandatory. The remaining items are
important, but they are not mandatory.

1. PROVIDE THE AMOUNT, PATHWAY, AND LOCATION FOR RELEASES TO THE
ENVIRONMENT. A SIMPLIFIED SCHEMATIC AND/OR DATA TABLE IS RECOMMENDED
THAT PROVIDES FACILITY CONFIGURATIONS, LOCATIONS OF RELEASE, RELEASE
AMOUNTS, AND DURATIONS OF RELEASE FOR ATMOSPHERIC EMISSiONS FROM THE
TANK FARMS, STACK(S), AND VENT(S)

For No Action. Cs and Sr Caosules. and ISV Alternatives:

For the purposes of assessing risk to the nearby worker and the public from routine
operations, a simplified process schematic and/or a data table is needed that provides the
systems configuration (e.g. locations of process buildings, outside storage tanks, transfer lines,
LLW disposal vault, HLW storage facility, and their associated stacks and vents), locations of
releases, the volumes and concentrations of effluents at release locations, and the duration of the
releases.

Q2. IDENTIFY NUMBER OF AVERAGE AND MAXIMALLY EXPOSED WORKERS AND

SOCIATED DOSE

For TPA:

For the TPA Altemative, it was assumed that occupational radiological exposure resulted
in the same average whole body deep dose as for the PUREX plant during 1986 (WHC 1995,
Table 7-26). Dose was 200 mrem/year to the average worker and 500 mrem/year to the
maximally-exposed worker (maximally exposed individual or worker, ME!). Please verify that this
assumption is acceptable for the TPA Altemative.

bWen 20.1995
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For the No Action. ISV. and Cs and Sr Caosules Alternatives:

The dose to the average and maximally exposed remediation worker must be identified
as well as the associated sources for the No Action, ISV, and Cs and Sr Capsules Alternatives.
The source for the remediation worker is the amount of radionuclides or hazardous chemicals
resulting in an average and a maximum occupational exposure. Please provide the sources, the
average and maximum occupational doses, the number of workers exposed, and the duration of
exposure.

3. IDENTIFICATION OF ROUTINE EMISSIONS DURING TANK CLOSURE

For TPA and ISV Alternatives:

There may be routine remediation worker exposures and/or releases during tank closure.
ISV and TPA Altematives will require barriers for tank farms and/or LLW disposal vaults. TPA
will also require backfilling of voids created by the removal of tank wastes. Closure may
potentially include removal and D&D of contaminated soils, in-tank equipment, and equipment
around the tanks. Please provide the source terms for routine risks from tank closure and from
excavating quarry sites and borrow sources or the rationale for excluding these actions from the
analysis.

4. CONFIRM THE FOLLOWING ASSUMPTIONS FOR CALCULATING RISK FROM ROUTINE
OPERATIONS OF TWRS PROCESSES

For the No Action. ISV. and Cs and Sr Caosules Alternatives:

a. It will be assumed that there are no risks to the remediation worker, nearby worker, or the
public from liquid effluents, because all liquid releases will be sent to the liquid effluent
treatment facility.

b. There will be no risk to the remediation worker from direct exposure to hazardous or toxic
chemicals during TWRS separation and treatment processes, since there is limited use
of hazardous or toxic chemical compounds in TWRS process operations.

c. There will be no risk to the nearby worker and the public from inhalation and ingestion of
hazardous and toxic chemicals released to the atmosphere, because atmospheric
emissions of these compounds will be tightly controlled.

5. PROVIDE RATIONALE FOR EXCLUDING HAZARDOUS CHEMICAL EMISSIONS FROM
THE TANK FARMS DURING RETRIEVAL AND IN TANK SLUDGE WASHING

For the TPA. No Action. and ISV Alternatives:

Hazardous and toxic chemical emissions or exposures from the tank farms have not been
addressed in the engineering data packages received to date. According to ASI Engineering Data

Nw.^.y^nm^+u^c^ama.a
wmzc. 1 ess 2



DATA REQUEST 43

Response

For TPA
Occupational radiological exposure dose of 200 mrem/year to the average worker and 500

mrem/year to the maximally exposed worker is an acceptable assumption for the TPA

alternative.

For No Action. ISV and Capsule O ti°ons•

The source is not defined in the engineering package provided by WHC, but the average

exposure is 200 mrem/yr and the maximum is 500 mrem/yr.

For No Disposal Action Alternatives:

Unit Process No. of Workers Exposed Duration of Exposure (Years)

Tank Farm Operations 196 100

Evaporator Operations^ 42 10

For In Situ Vitrification (ISV) Alternatives:

Unit Process No. of Workers Exposed Duration of Exposure (Years)

Double-Shell Tank 58 5
Evaporation

Confinement Facility Included in vitrification Included in vitrification

Vitrification _^ _ '700 5

Operations and Maintenance -12,000 17

Characterization -`-=2;400 17

engirtleninfiq.043



Option A: No Action - Safe Management in Drywell Storage

Unit Process No. of Workers Exposed Duration of Exposure (Years)

Cs & Sr Capsules 44 19

Retrieval/Repacking/Drywell
Storage

Surveillance 6 80

Option B: No Immobilization - Overpacked and Offsite Shipment

Unit Process No. of Workers Exposed Duration of Exposure (Years)

Cs & Sr Capsules 47(6) 18

Retrieval/Repacking/Onsite

Interim Storage -

Interim Storage/Surveillance 15(6) 30

Offsite Transportation to

Geologic Repository 1

1?4 r0 ?"

1

5
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Request Number 044

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Joan Youna

Phone Number: 946-7112

Date: 3/20/95

Fax Number: 943-6812

Request Information: Data request for modeling of risk from routine operations.

Item 3 . Priority B

Need Date: 4/7/95

---------------------------------------------------------------------------------------------- -

Response: See attached.

Data Source/Accuracy: Th s duringClosure operations are estimated for dust and

vehicle emissions relative to barrier and tank fill materials No emicsions of hazardous and

radiological comonnPntc from tanks estimated Data accuracv is not specified

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: &nn, li
azc Nelson - Deputy Project Manager

enginlentnfrq.044



For the No Action, ISV. and Cs and Sr Capsules Alternatives:

The dose to the average and maximally exposed remediation worker must be identified
as well as the associated sources for the No Action, ISV, and Cs and Sr Capsules Alternatives.
The source for the remediation worker is the amount of radionuclides or hazardous chemicals
resulting in an average and a maximum occupational exposure. Please provide the sources, the
average and maximum occupational doses, the number of workers exposed, and the duration of
exposure.

G)
IDENTIFICATION OF ROUTINE EMISSIONS DURING TANK CLOSURE

For TPA and ISV Alternatives:

There may be routine remediation worker exposures and/or releases during tank closure.
ISV and TPA Alternatives will require barriers for tank farms and/or LLW disposal vaults. TPA
will also require backfilling of voids created by the removal of tank wastes. Closure may
potentially include removal and D&D of contaminated soils, in-tank equipment, and equipment
around the tanks. Please provide the source terms for routine risks from tank closure and from
excavating quarry sites and borrow sources or the rationale for excluding these actions from the
analysis.

4. CONFIRM THE FOLLOWING ASSUMPTIONS FOR CALCULATING RISK FROM ROUTINE
OPERATIONS OF TWRS PROCESSES

For the No Action. ISV, and Cs and Sr Capsules Alternatives:

a. It will be assumed that there are no risks to the remediation worker, nearby worker, or the
public from liquid effluents, because all liquid releases will be sent to the liquid effluent
treatment facility.

b. There will be no risk to the remediation worker from direct exposure to hazardous or toxic
chemicals during TWRS separation and treatment processes, since there is limited use
of hazardous or toxic chemical compounds in TWRS process operations.

c. There will be no risk to the nearby worker and the public from inhalation and ingestion of
hazardous and toxic chemicals released to the atmosphere, because atmospheric
emissions of these compounds will be tightly controlled.

5. PROVIDE RATIONALE FOR EXCLUDING HAZARDOUS CHEMICAL EMISSIONS FROM
THE TANK FARMS DURING RETRIEVAL AND IN TANK SLUDGE WASHING

For the TPA, No Action. and ISV Alternatives:

Hazardous and toxic chemical emissions or exposures from the tank farms have not been
addressed in the engineering data packages received to date. According to ASI Engineering Data

H9tlate4kyknrtsWmuaqWata9taQ
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DATA REQUEST 044

The following assumptions and statement from the closure data package are provided as

background.

a. Ancillary equipment would be grout filled for stabilization in all treatment alternatives.

Ancillary equipment would not be excavated or packaged.

b. Surface barriers would be placed over SSTs and DSTs for all alternatives except No

Disposal Action alternative. Barriers will also be placed over the LLW vaults for the

maximum retrieval Ex Situ Vitrification alternative.

c. No soil remediation will be required for this package.

d. Because tank filling will displace vapors from the tanks HEPA filtration will be

attached to one vent pipe on each tank. The remaining vents would be sealed.

For gravel fill operations a series of cyclone separators will remove particulate from

exhaust prior to HEPA filtration.

The non-radiological emissions are reported on the attached Table 5.4. The non-radiological

emissions are a result of borrow/quarry site material excavation and transportation to the tank

farm and material placement.

While it is certain that there will be some hazardous chemical and radiological emissions from

the tanks during the operational phase of tank closure these emissions are not estimated in the

data package.

enginleninfrq.044



WHC-SD-WM-EV-107, Rev. B

Table 5-4. Comparison of Alternatives by Non-radiolo.-ical Barrier Construction Emissions

(Units as Indicated).

^ n ^ Tn Part
y .; ,

A^reement

Y;Constrtrctton^ ^ ^^ Tn`S^tu y^^ Pietrea tent m rlt€Pre£sea ^ i^O 3?referred^^
Ernlsston>Pollutant=

^ ^
^=^Al$posa2 ^E

^a
Optzon^A; §

^t e
Oprictn )3 :

. r s

. 5eparaitvns
a

Alternattve=^ Q ,

Particulates (kg) 156,000 209,000 486,000 156,000 206,000

SOx (as SO2) (kg) 276,000 369,000 859,000 276,000 364,000

CO (kg) 1,110,000 1.480,000 3,430,000 1,110,000 1,460,000

Hydrocarbons
(exhaust &
fugitive) (kg) 119,000 159,000 369,000 119,000 157,000

NO, (as NO2) (kg) 2,540,000 3,400,000 7,920,000 2,540,000 3,360,000

Aldehydes
(as HCHO) (l:g) 68,000 91,100 212,000 68,000 89,800

Organic acids (kg) n/a n/a n/a n/a n/a

Thermal releases
(J) 930,000,000 621,000,000 185,000,000 930,000,000 638,000,000

Fugitive dust (t) 3,095 4,114 9,079 3,095 4,090

Note;

kg = kilograms
n/a = not applicable

J = joules

t = metric ton

See Appendix A (Dozer Grading Emissions, Paved Road Traffic Particulate Emissions, Unpaved Road
Traffic Particulate Emissions, Fugitive Dust Emissions for Material Transfer, and Clearing and Grubbing
Emissions) for construction emission calculations.

For additional backup infotmation, see Appendix A, Figures A2, A3, and A4; and Tables AS, A9, and
A10.

5-11



WHC-SD-WM-EV-107, Rev. B

Table AlO. Nonradiological Barrier Construction Emissions (10 sheets).

(Backup to Table 5-4).
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WHC-SD-WM-EV-107, Rev. B

Table A10. Nonradiological Barrier Construction Emissions (10 sheets).
(Backup to Table 5-4).
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WHC-SD-WM-EV-107, Rev. B

Table A10. Nonradiological Barrier Construction Emissions (10 sheets).

(Backup to Table 5-4).

FUGITIVE DUST EMISSIONS FROM MATERIAL TRANSFERS FOR BARRIER CONSTRUCTION

TANK tWRR1ER a OF TRANSFERS FROM WHERE K U
I

H20
X

k I EF

FARM LAYER eemh t(, ftonnel

S raaingPll

4
(

Pit 30

.
0 35

a.
5.68 3

. OC a
4.77E07

.]
0.21

Be. Course

Drainage Gra"el 4 Pit 30

.
0.35 5.68 3 1.50E+08 0.65

Fractured Basalt 4 Vemita Ouany 0.35 5.68 2 9.91Ea08 7.62

Fker Media 4 Pit 30 0.35 5.68 3 1.43E+08 0.62

Topsoil 4 McGee Ranch 0.35 5.68 8 4.30E+08 0.47

Road Base 3 Vernita Qua rry 0.35 5.68 3 8.18E+06 004

DSTs Grading Fill 4 Pa 30 0.35 5.68 3 6.24Ea07 0.27

Base Course 4 Pd 30 0.35 5.68 3 1.35E07 0.06

OrainageGravel 4 Pit30 0.35 5.68 3 4.36EW7 0.19

Fractured BasaB 4 Vemita Quarry 0.35 5.68 2 2.97E+08 2.28

Filter Media 4 Pit 30 0.35 5.68 3 3.50E+07 0.15

Topsoil 4 McGeeRanrh 0.35 5.68 8 1.01E08 0.11

Read Base 3 Vemita Qua rry 0.35 5.68 3 2.92E+06 0.01

EPf Opt B Grading Fiu 4 Pd 30 0.35 5.68 3 2.70E09 11.76

Base Course 4 Pit 30 0.35 5.68 3 9.96E+07 0.43

Drainage Gravel 4 Pit 30 0.35 5.68 3 2.98E+08 1.30

Fractured BasaB 4 Vemita Ouany 0.35 5.68 2 1.69E+09 12.99

Filter Media 4 Pit 30 0.35 5.68 3 4.09E-i00 1.78

Topsoil 4 McGee Ranch 0.35 5.68 8 1.34E09 1.48

Road Base 3 Vemita Oua 0.35 5.68 3 3.99E+06 0.02

EPT Opt A Grading Fill 4 Pit 30 0.35 5.68 3 2.34E+08 1.02

Ba.se Course 4 Pit 30 0.35 5.68 3 1.87E+07 0.08

OrainageGravei 4 Prt30 0.35 5.68 3 5.71E+07 0.25

Fractured Basaa 4 Vernita Quarry 0.35 5.68 2 3.45E08 2.65

FltterMedia 4 Pit30 0.35 5.68 3 6.99E.07 0.30

Topsoil 4 McGee Ranch 0.35 5.68 8 2.23E+08 0.25

Road Base 3 Vemita Oua 0.35 5.68 3 1.63E«06 0.01

TPA GMSS Gmding Fdl 4 PH 30 0.35 5.60 3 2.11E+00 0.92

Base Course 4 Pt 30 0.35 5.68 3 1.77E+07 0.08

OrainageGrawl 4 Pit30 0.35 5.68 3 5.42E+07 0.24

Fractured Basatt 4 Vemha Quarry 0.35 5.68 2 3.29E.08 2.53

Fieer Media 4 Pit 30 0.35 5.68 3 6.59E07 0.29

Topsoil 4 McGeeRaneh 0.35 5.68 8 2.09E08 0.23

Road Ease 3 Vemita Quarry 0.35 5.68 3 1.60E+06 0.01

NOTES: (1) Thefourtonsfers forGmdingFiBinclude(1)ezcavationandbadingintotrucks;(2)usingthegnatytoeliminate

oversized material; (d} transfer the material into uucks; and (4) hauling and placing.

(2) The four transfers for Base Course include (1) excaration and loading into trucks; (2) screening to speci6cation;

(3) transfer the material into truela; and (4} hauling and pacing.

(3) The four transkrs for Drainage Grawl include (1) ecavetion and laading into trucks; (2) screening to specification;

t3) transfer the material into trucla; and (4) hauling and plarang.

(4) The rour tranafers for Fractured BasaR Inclutle (1) excavation and loading into trucks; (2) using the gmN to eliminate

o`ersaed material; (3) transfer the material into trueks; and (4) hauling and placing.

(5) The faH transfen for Filtef Media inGude (1) ettavatfon and loading into tnrcks; (2) screening to specification;

(3) trarrsrer the material into trucks; and (4) MWing and placing.

(6) The four transfers for Topsol include (1) e>mYation and loading into trucks; (2) stackpile the material at Pit 30;

(3) tranCerthe materiat into trucks; and (4) hauling and plaang.

(7) The three tranafers for Road Base Include (1) screening to spedf¢ations; (2) transter the materials into trucks;

and (S) hauFng and placing.

(8) K is a particle size multiplier that is specific to PMIO (less than 10 micron) partides. It is unitkss

(9) M is the mass of barrier material handkd, in kg.

(10) U is the mean wind speed, assumed to be 5.68 Msec.

(11) X H20 Is the percentage of moisture content in the so9.

(12) The emissiavs from transfer operations folbws the equation: E= K'0.0016'M'((U2.2)^1.3JI((X H2O2)`1.4).

This gAes the emicabns in grams, which have been wrnerted to kg by dmding by 1000.

(13) This table was generated using the equatians in EPA 451IR-93-004,'Estimation of Air Impacts from Area

Souroes of Panicuate Matter ErtYs:ions at Supedund Sites." Report ASFJ2, p 6.
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Table A10. Nonradioloaical Barrier Construction Emissions (10 sheets).

(Backup to Table 5-4).

CLEARINO AND ORUOEINO EMISSIONS

(BASED ON DAYS OF DOZER OPERATION)

ANK
FARM

AREA
acres

TIME
da

EMISSIONS
tonne)

A% 0.73 5.53 0.05
8 3A0 21.0t 0.18

BY 241 16.58 0.14

9X 237 16.36 0.14

C 3.08 21.68 0.19

S 244 16.89 0.15

SX 3.09 21.25 0.18
T 3.00 21.04 0.18

TY 1.13 8.08 0.07
TX 4.22 30.39 0.26
U 291 20.40 0.18

TOTAL: 1.79

AN 1.92 13.38 0.11

AP 1.65 11.37 0.10

AW 1.21 8.50 0.07

AY 0.31 3.08 0.03

AZ 0.31 3.08 0.03
SY 0.76 5.74 0.05

TOTAL: 0.39

6PT GROUT 16.46 15279 282
EPTGLAuS 17.56 1^.26 3.12

TPAGLASS 111.03 1950.SA 35.95

NOTES: (1) ForbWltOwSSTsandtMOSTS.thesittcoment

is assumad to be 6%, and the soil moiswre eontent

is assumad to W 3%.

(2) FortM LLW Vautts, the sitt ccntent is assumed

to Ee 10%, and Na soil masture contont Is assumed
totra3%.
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Table A10. Nonradiolooical Barrier Construction Emissions (10 sheets).

(Backup to Table 5-4).

DOZER GRAtHNG EMISSIONS

TANK
FARM

ASPHALT ASdPHALT ASPHALT DRAINAGE DRAINAGE DRAINAG E Bx^T BASALT I ^ ŝ
.

1 . 12 .a

AX 0.73 0.27 0.001 0.73 0.79 0A03 0.73 77.87 0.56

B 3.00 0.65 0.003 3.00 1.88 0.008 3.00 176.50 1.28

BY 241 0.57 0.002 241 1.61 0.007 241 154.58 1.12

BX 237 0.57 0.002 237 1.59 0.007 237 15285 1.11

C 3.08 0.67 0.003 3.08 1.91 0.008 3.06 179.67 1.30

S 244 0.57 0.002 244 1.63 0.007 2.44 155.73 1.13

SX 3.09 0.67 0.003 3.09 1.95 0.008 3.09 183.71 1.33

T 3.00 0.65 0.003 3.00 1.88 0.008 3.00 176.50 1.28

TY 1.13 0.36 0.001 1.13 1.01 0.004 1.13 99.78 0.72

TX 4.22 0.84 0.003 4.22 240 0.010 4.22 Tt293 1.61

U 291 0.65 0.003 291 1.84 0.008 291 173.36 1.25

SUBTOTAL557: 29.50 6.81 0.027 29.50 19.50 0.082 29.50 1852.40 13.40

AN 1.92 0.48 0.002 1.92 1.39 0.006 1.92 13334 0.96

AP 1.65 0.46 0.002 1.65 1.31 0.005 1.65 127.18 0.92

AW 1.21 0.36 0.001 1.21 1.05 0.004 1.21 103.24 0.75

AY 0.31 0.19 0.001 0.31 0.54 0.002 0.31 55.66 0.40

AZ 0.31 0.19 0.001 0.31 0.54 0.002 0.31 55.66 0.40

SY 0.76 0.27 0.001 0.76 0.81 0.003 0.76 79.60 0.58

SUBTOTAL DST: 6.16 1.95 0.008 6.16 5.64 0.022 6.16 2406.98 4.01

TOTALTANKS: 35.66 8.76 0.035 35.66 25.14 0.104 35.66 4259.38 17.410

TANK
FARM

FILTER
acres

FILTER

I davs)

FILTER
tonnes

TOPSOIL
attes

TOPSOIL TOPSOIL
tonnas

ROAD
aeres

ROAO
d )

ROAD
tonnes

. <AX 0.73 1.72 0.007 0.73 27.89 1.68 00.73 0.06 N.001

B 3.00 5.43 0.022 3.00 95.20 5.75 3.00 0.11 <0.001

BY 2.41 4.53 0.045 7.41 78.25 4.72 241 0.09 <0.001

BX 237 4.43 0.018 237 77.29 4.67 237 0.09 <0.001

C 3.08 5.54 0.023 3.08 97.58 5.89 3.08 0.11 <0.001

S 244 4.54 0.019 2.44 79.21 4.76 244 0.11 <0.001

SX 3.09 5.65 0.023 3.09 98.55 5.95 3.09 0.11 <0.001

T 3.00 5.43 0.022 3.00 95.20 5.75 3.00 0.11 <0.001
TY 1.13 244 0.010 1.13 41.02 248 1.13 0.06 <0.001

TX 4,22 7.31 0.030 4.22 130.05 7.85 4.22 0.13 <0,001

U 2.91 5.31 0.022 291 92.81 5.60 291 0.11 <0.001

SUBTOTALSST: 29150 54.78 0.251 29.50 953.34 57.55 29.50 1.15 <0.010

AN 1.92 3.71 0.015 1.92 6193 3.86 1.92 0.09 <0.001

AP 1.65 3.38 0.014 1.65 57.25 3.46 1.65 0.09 <0.001

AW 131 255 0.010 1.21 43.16 261 111 0.06 <0.001

AY 0.31 1.00 0.004 0.31 15.01 0.91 0.31 0.04 <0.001

AZ 0.31 1.00 0.004 0.31 15.01 0.91 0.31 0.04 <0.001

SY 0.76 1.77 0.007 0.76 29.32 1.77 0.76 0.06 <0.001

SUBTOTALDST: 6.16 13.41 0,054 6.16 223.68 13.52 6.16 0.38 <0.005

TOTALTANKS: 35.66 68.19 0.305 35.66 1177.02 71.07 35.66 1.53 <0.020

LLW VAULTS ASPHALT ASPHALT ASPHALT ORAINAGE ORAINAGE DRAINAGE BASALT BASALT BASALT

xtes da tonn<s acres d tonnes acres d tonnes

e . a

EPiGIA58 17.56 270 0.011 17.SBI 7.41 0.030 17.56 644.27 4.66
TPAGLASS 16.46 2.55 0.010 16.46 7.03 0.029 16.16 614.57 4,45

LLW VAULTS FILTER FILTER FILTER TOPSOIL TOPSOIL TOPSOIL ROAD ROAO ROAD

xrea d tonnes xres tonnes xres tonnes

e x.
EPTGLISS

I
17.56 26.79 0.110 17.56 493.69 29.80 17.56 0.24 0.001

TPAGLASS 16.46 2534 0.104 16.46 46A.81 28.06 16.46 0.21 0.001

NOTE (1) TMbarrisrlaystsaraassumedmaYcans'staf5%sOLesaptfefttMtopaoilbTer,whielMcans'utsaf75%siK

(1) TM sdl mais9tta, centwd is asaumad to be 3%in the asptult base cnursa. the draina9e layar. the graded
.OMr Fat<r, and the road Oase; it is aswmad to be 2% in the WsaOlayer, and 8%in the tapsa8layvrs

(3) A8 emisswns pkulaGons were taaed on EPA45UR•93-004.'Fslima0on af Pir ImPacts from Area Sources

of Par4cubn Matter Emissions at SuparM1md Sde;' RapaM1A5F-32.
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